National Institutes of Health
Individual Mentored Career
Development Awards Program

Prepared by Discovery Logic
August 29, 2011




National Institutes of Health Individual Mentored Career Development Awards Program

Evaluation Working Group

David Banks, NINR
JulianaBlome, NIGMS
Liza Bundesen, NIMH
Jim Corrigan, NCI
Genevieve deAlmeid®lorris, NIDA
Christie Drew, NIEHS
Bettie Graham, NHGRI
Sarah Glavin, NICHD
Milton HernandezQ©D
Cheryl Howard, NHLBI
Chyren Hunter, NIA
Henry Khachaturian, OD
Linda Kupfer, FIC
KarlMalik, NIDDK

Julie Mason, NCI

Carol Merchant, NCRR

Jim Onken, OD

Wilma PetermarCross, NIAMS
Louise Rosenbaum, NIAMS
Ann Rothgeb, NHLBI

Wally Schaffer, OD

Larry Solomon, NCI

Brent Stanfield, NIDDK
Jane Steinberg, NIMH
Melissa Stick, NIDCD
Jennifer SuttonQD

Roger Sorenson, NIDA
Rod Ulane, OD

David Wilde, NCRR

Study Directos
Laurel Haak and Joshua Schnell

Discovery Logi@a Thomson Reutetsusiness

Analysts

Duane Williams, Leo DiJoseph, Matt Probus, Faye Liu, Yvette Seger

Discovery Logie Thomson Reutetsusiness

Partial support for this study came from th#H Evaluation Sétside Progranil0-5203 OBOEROEP



TABLE OF CONTENTS

LIST OF TABLEZF X X X X X X X X X X X X X X X X X X X XX XX XX XXX XXX XXX XXX XHKX XXX XXX

LIST OF FIGURES . ... ..ttt e a2 e e o2 a2 e e e e e e e e e e e e ee et eete s bn b s b e e e e e e e e eaaas 1.
EXECUTIVE SUMMARY. ... .ottt a e e e e et e e e e et ettt eete e aetebsss s s s R e a2 525 eeeeeeaeeaeeeeeeeeennanssnsnnnnnnnnnn 8
Who is Applying for and Receivimglividual Mentored Career Development Awards?............cccccvvvvveeennnn. 8
What is the Impact of Participation on Research Productivity and Independentr€aree................ccuueeee! 9
Implications for Program Policy and RecoOmMmMeNndatiOnS............ueveiiiiiiieeiiiiiiee et 10
INTRODUGCTIQN . ...t eiit ittt ee e e e e e et e e ee ittt e e e e s e e e e a4 s s aebasee e et e ee e a2 5a 2 e R R R b e s be e et e e e e e e e e e s nnbn s bnnneeeeeeeeaesannn 11
NIH Individual Mentored Career Development Programs............ucueeeeeiiuereeeeiniiieeeeessieeeeesssiiseeeessineeees 12
Evaluation Objectives and RESEArCh DESIGL......cciiiiiiiiiiiciieiei e e e e e e e e s s e e e eeaeaeeeas 12
LOGIC MOEL.......e ettt e e e oo e e ettt et e e e e e e e e e e e e anbbbb b e e eeeeeaaeeeeaaannne 13
Dz U= BT 01U (o1 L= ST PPN 14
Methods for Analying Program IMPaCL..........c.ouuiiiiiiiieee e e e e e e e e s s n e aee e 14

S U0}V T= 0 ] o[ TP OURTPPPRPPRPN 14
YT 0 Lo 1 RS (8 o1 (1 PP P PP PTTTTPRRR 17
PART |- WHO IS APPLYING?. ...ttt e ettt et e e e et et et e e e e e e e e e s s s nb e nbe e et e e aeeeeaesannnnbennnneeeeas 18
1.1 OVBIVIEW .. ..ttt ettt ettt e ekttt ookt e e e e sk et e e 442k et e e 2o aa kbt e e o2 e a kb et e e e ek be e e e e e anbbe e e e e enbbeeeeeannrns 18
1.2 1Y =] 1 o T TP PP PP PR 18
1.3 Applications, Aards, and DemOgraphiCs.........cccuuuiiiiiiiiiieee e 18
1.3.1 Applications and Awards by Program and.IC...........ccuueiiiiiiiiieeiiie e 18
1.3.2 Distribution of Degrees among Applicants and AWArdees...........cccvveeeeeieeeeeeiiiciiiiiieeee e e e 19
1.3.3 Sex Distribution among Applicants and AWardees..............ceieieeairiiiiiiiiiiiiiee e 21
1.3.4 Applications and Awards by RaCe/ELtNNICILY............coocuuiiiiiiiiiiieeiiie e 23
1.3.5 Scientific Specialty Of APPIICANTS.......ciiiiii i e e e e e e 25
1.3.6 Applicant Age and Average Years since Terminal Degree..........cooovuvieiiiiiiiiieeeee e 27
1.3.7 Prior Support of Applicants and AWArdEES..........coiuuriiiiiiiiiiie et 29
PART Il: SELECTED OUTCOQIMES........cuiiiiiiiiiaaaaiaeiaiititte et eeaeeeaaaaaaaaabesbs e eeeeteaeaaesaaaannsanbanneeeteeaaeesaaannsnnnn 32
2.1 (@Y= = P PP PP P PP PP 32
2.2 (@10](o7o] ¢TI AN 4 F= 1) VAT 17 L=1 {0 (o] 0o | USSP 32
2.2.1 Deriving CompariSON CONOIS. .....cciiiiiiiiiiiiii ittt e e e e e e e e e e e e e e e e e aannen 32
2.2.2 Data Sources for OUICOMES ANGIYSIS.......icuuuiiiiiiiiiieee ittt e e e s aneneee s 33

2.3 Composition of the StUAY CONOILS. ........coiiiiiii e 34
2.3.1 Activities, ICS, and FISCAl YEAIS.........coiiiiiiiiii ittt e e rnre e e e e 34



Y22 TZZ 1= ¢ T To [ = o g 1ol 1S3 (g o T 11T o S 36

24 Publications @and CItatiONS. ..........eeiitiieiiiie ittt e e e e sbre e e sse e e s anreeesnneeean 36
2.4.1  PUDICAION OULICOMES ... ittiiie ettt ettt e b e e e ab b et e e e e bbb e e e e e sanbr e e e e e anbbeeeeeanenes 36
2.5 Subsequent Participation in NIH Grant Programs............ceeeeeeeoiieiiiiiiiiiieeeeeee e e s s e ssinnnneeeeeeeeee s 37
2.5.1 CompOSite CONOIt OULICOMES. ... .ciiiiiieeiiiiiiiiitietie et e e e e e e e e e st e e et e e e aaaeeesaaasnbbbbreeeeaaaaaeseesaaannen 37
2.5.2 Subsequent NIH Applications and AWards DY.SEX........cceeiiiiiiiiiiiiiiiiiee e eirrerer e 39
2.5.3 Subsequent Grant Applications and Awards by Degree........ccccceeeeevevcecvcvinieeeeeeee e 41
2.5.4 Subsequent AWArdS DY IC... ..o e a e e 44
2.6 Medical School Faculty Rank ProgreSSiQI..........coocuuiieiiiiiiieiieiiiiiiee et 44

2.7 Does Participation in Mentored K Programs Delay the Start of Independent Research Careers®5

2.8 Does Participation in K Programs Generally Increase R01 & RPG Success. Rates?.................. A7
2.9 Does Participation in K Programs Increase the Duration of Research Careers?........................48
PART Ill: SUMMARY AND POLICY IMPLICATIQNS. ......ciitttiiiiieaiiiiiiiitieiie e e e e e e sae s eeeeeeeeesesaasnnnnnnes 51
3.1 Mentored K EValuation CONCIUSIONS..........uutiiiiiiiiieiiiiiiee ettt e st s st e e s e b e e e e ennneas 51
3.2 0] o3 V2 1] o] o> 1 o] g S 51
Appendix |: Data SeleCtioN MeEINOMAS. ........uuiiii it er e e et e e e e st be e e e e asabaeeeeeanbaeaeeannnes 54
A.1.1. Determination of APPlCAtioN POQL.........cccoiiiiiiiiieeeee e e 54
A.1.2. Methods Used for Determination of DemographiCs...........cccuvuiiiiiiieiiiieiieeeee e 55
A.1.2.a. Identification of IMPAC Il Person Relevant RECOIAS...........cocouiiiiiieeiiiiieie e 55
R 7 o T o o T V11 ST U o oo ) SRR 55
A.12.c. Birth Date, Race/EthNiCity, And SEX...........ceiiiiii it 56
N B o B B 1T o | £ PSP UO P PPPPPPPPPN 57
A.L1.2.€. ACAAEMIC RANK.....iiiiiiiiiiie ittt ettt e et e b e e e b re e e saneees 58
Al13. aSiK2Ra ! AaSR (2 L RS (dkoFoef.S£LILIK.A.OLk.0.A.2.y.4....4.h.y..59
A.1.4. Determination of Subsequent NIH ACHVILY...........cueriiiiiiiiee e 60
A.1.5. Matching MEDLINE Publication Records t0 APPlICANLS.........uviiiiieeeeiieiiciiiieeeeeee e 60
APPENDIX IINIH Institute and Center (IC) ADDIeVIations..........cceiiiiieeeiiiiiiiieeeiiiiieeesiiieeeeessireeeeessiaeeeeaans 61
APPENDIX llApplicant Degree ClasSifiCatiOn. ............uuiiiuuriieiiiiiiiie e aeiieeeesiieeessssiieeessssbaeeesasnbeeesensnseees 62
APPENDIX IVDUAI DEOIEES. ... .eeeieiiiiiiieee ittt sttt e ettt e e s abie et e e abbeeeeesanbseeeessansnneeeesnnnneeesannnneeessnnnnneees ] 63
APPENDIX VDoctorate Records File (DRF) Fields Of STUAY.........cciouiiiiiiieeiiie i 64
APPENDIX VDepartment/Subunit of Medical School APPOINtMENLS............coeiiieiiiieeiniieniee e 65
APPENDIX VIPrior SUPPOrt fOr K APPIICANTS......cueiiieeieieiiiieee et e e e e e e e e e e e e e e e s aesnannenaeeeeaeeaeaeeeas 66
APPENDIX VIData Sources for Demographic Variables. ... 68
APPENDIX IXSubsequent Grant Outcomes for Full Population, by.SeX........ccccociiiiiiiiiiiiiiee el 69
APPENDIX X:Subsequent Grant Outcomes for Full Population, by Degree.............cccccveveeviiieeniieesnneennen i 0



APPENDIX XBubsequent Grant Applications to Same IC as K Application...............cccccccvieeeieeeee e i 2



LIST OF TABLES

LI Lo L= S (T |V o (o 11 o SO PERRT 12
Table 2. Study group timeframe, applications, and awards, by K program.............c..ccooceceivviineeeeeeeeeeiiiinns 15
Table 3. Distribution of applications and awards by K activity and IC............cccocuiiieiriniiiiii e 19
Table 4. Comparison of appliCatioNS, DY SEX......uuiiiiiii i a e e 21
Table 5. Race/Ethnicity of K program appliCantS.............oeeiiiiiiiiiiiiiiiee e 24
Table 6. Top fields of study and departments for KO1 Applicants (FYQBOXR005)...........ccccovevvvvvrireenreeeeeenn. 26
Table 7. Top fields of study and departments for KO8 Applicants (FYFYR005)..........ccueeeerivirreeeiiiieeeennnns 26
Table 8. Top fields of study and departments for K23 Applicants (FYQBQXR005)...........ccccovevcvvrrireerreeeeeenn. 27
Table 9. AQE Of QPPIICANL. ...ttt e et b et e e s e e et e e s e bt et e e e s sbb et e e s nnneeee s 27
Table 10. Prior NIH traineeship (T), fellowship (F), and loan repaytjentpport (Percent of cohort)............. 30
Table 11. All prior NIH support (Percent 0f CONQAIL)............eiiiiiiiiiiiii e 30
Table 12. Applicants in each bubble cohort, by fisScal.y@ar............ccevvviiieeei e 34
Table 13. Applicants in each bubble cohort, DY.LC.........co e 34
Table 14. Demographic characteristics of K prograbbleS.............ooooviiiiiiiiie e 36
Table 15. Applicant publiCatioN QULCOMES..........uuiiiiiiee ettt e e e e e e e e s s aeae e e eeeeaaeeeaeas 37
Table 16. Applicant faculty progreSSioN OULCOMIES ... .uuuuiiiieeeeeiiiiiciiirreereeree e e e e e s e s ssrrnrraereereeeeeesaaaannrerneeneesd 45
Table 17. Average time to RO1 application for K applicant COROILS............coooiiiiiriiiiiii e 46
Table 18. Average time to RPG (fivdil)application for K applicant CONOLLS............cccccviviiiieieriee e 46
Table 19. NIkvide new RO1 success rates of mentored K awardees and other investi@fdi290 FY2009)..47
Table 20. NIrvide new RPG success rates of mentored K awardees and other investigators (HY12®00)...48
Table 21. Percent RPG and overall funded years for KO8 appliCants.............coouiuiriieiniieieniiiieee e 49



LIST OF FIGURES

Figure 1. Logic model for K program eValUAtION...........ccooiiiiiiiiiiiiiiie ettt 13
Figure 2. KO1 applications, awards, and award rates, FY2B0R005............cceeeiieeeeeiiiiiiiiiiinerreeeeeeeeesessnnenns 15
Figure 3. KO8 applications, awards, and award rates, FYZEXR0O05.........cccoumiiiiieriiiiireeeiiieee e 16
Figure 4. K23 applications, awards, and award rates, FY2BXR005............ccuveiieeereiiiiiiiiiniieieeereee e e e s e ssnnenes 16
Figure 5. Degree distribution of applicants, by K aCtiVity...........cooouiiiiiiiiiiiie e 20
Figure 6. Sex distributiorof applicants and aWardees.............uueeirieieiiiiiiiiiiiiree e e e e eanns 21
Figure 7. Sex distribution Of KO8 @pPliCANES.........eiiiiiiiiie ettt 22
Figure 8. Degree distribution of awardees by sex, by K @CtVity.........cccceeriiiiiiiiiiiiiiiiieceee e 23
Figure 9. Race/Ethnicity distribution of applicants and awardees............ccueeeeiiiieiieniiiiiee e 25
Figure 10. Years since terminal degree, by aCtiVity.........ccccciiiiiiiiieie e 28
Figure 11. Years since terminal degree, DY degre YD .. ...vveiii i 28
Figure 12. Years since terminal degree, DY.SEX......ccoi i e e e e e e e e e snanes 29
CAIdz2NBE mMo® hdziOo2YS Iyl feard.. YSiK2R2{.238Y..6KS...43Rdzy RAY 3
Figure 14. Identifying comparable applicants and composing a funding bubble..................ccoie. 33
Figure 15. Subsequent NIH grant outcomes, DY K Program..........coooiuiiiieiiiiiiiieeiiieee e 38
Figure 16. Percentage of funded applicants with subsequent RPG applications,.by.seX..........c..cccoeevinnnns 39
Figure 17. KO&pplicant grant OUtCOMES, DY SEX......coicuviiiiiiiiiiiieiiiiiieee i siiieee e s sieeeeessnneeeessnenneee e 40
Figure 18. KO8 applicant grant OUtCOMES, DY.SEX.......cccccvuriiiiiiieeeee e ciisiirireere e e e e s essssssnvnnnneenesseeeseesnennnnnnn 40
Figure 19. K23 applicant grant OUICOMES, DY.SEX......cuuvieeiiiiiiieeiiiiiiieeeeniiee e s e s ssireee e snneee s nnneee e A1
Figure 20. Percentage of funded applicants with subsequent RPG applications, by.degree.....................: A2
Figure 21. Percentage of unfunded applitsawith subsequent RPG applications, by degree..............cc.c..... 42
Figure 22. KO1 applicant grant oUtCOMES, DY AEQIEE........ccccuiiiiiiiieeee e e e e e e e e e e e 43
Figure 23. KO8 applicant grant 0UtCOMES, DY DEGIEE..........ciiiuiiiiiiiei ettt 43
Figure 24. K23 applicant grant 0UtCOmMES, DY AEQIEE.........ccuuiiiiiiiieeee e e e e e e e 44
Figure 25Subsequent renewal (Type 2) grant application and success rates (K08 FFY2000 cohort)........ 49



EXECUTIVE SUMMARY

l'a LINI 2F AdGa OKFNBS G2 RS@St2L) GKS ylLiA2yQa o0A2YSRA
awards to foster the independence of promising new investigators by providing mentorship, salary support, and
protected time to develop a resear¢lINR 3 NI Y & {AyOS mMppTZI bLI KF& YIFRS 2@SN
awards, at a total cost ahore than$8 billion.

Since 1987, when the Niide program of mentored career development awards was last evaluated, there have
been a number of changeto the program and the specific types of awards offer@dis studywas undertakeno
update the earlier NIKvide evaluation of the K award outcomes, to determine if the program is meeting its goals,
and to identify possible leverage points for progranprovements.

In general, NIH career development awards fall into two major categories: those in which the camdidegavith

an established investigatofmentored) and those in which the candidate has reached independence as a
researcher, butseeksto obtain new skills, mentor students or new investigators, or develop new curricula
(independent) Because individual mentored awards represent more than 60 percent of the NIH career
development budgetwe choseto focus on mdividual mentored career devepment and the three types of
awardsmost widely used:

1 Mentored Research Scientist Development Award (KO4)Provides mentored research and career
development experience®r new biomedical scientistprimarily research doctoratesy those entering new
fields.

1 Mentored Clinical Scientist Development Award (KO&) Provides mentored researcland career
development experiences for health professional doctorateteids ofbiomedical and behavioral research

1 Mentored PatientOriented Research Career Development Award (K23Provides mentored research and
career development experiences for health professional doctorateatient-oriented research.

The key questions addressed in this evaluati@ne:
1. What are the characteristics &f applicants and awardees?
2. What proportion of K applicants and awardees are retained in the biomedical research workforce? What
proportion become NIHunded Program Directors/Principal Investigators (PD/PIs)?
3. Do career outcomes differ for funded vs. unfled applicants? In particular, does participation in the K
awards program affect subsequent scientific productivity?
4. Do the evaluation results suggest any areas for program improvements?

Who is Applying for and Receiving Individual Mentored Career &epment Awards?

1 Consistent with the goals of the specific K activities assessed, most applicants to the KO1 program were PhDs,
while most applicants to the KO8 and K23 programs were MDs and MD/PhDs. While the absolute number of
applicants of all majorefree types increased over the period of study, there was a decline in the proportion
of MDs in the applicant pool and an increase in the proportion of MD/PhDs and PhDs.



1 KO1 and K23 applicants were evenly distributeddry but for the KO8 program, malesnsistently accounted
for over twothirds of the applicant pool during the }&ar study period.

1 The racéethnicity distribution of K applcantswas slightly but significantly differefitom the distributionof
PhD and medical school graduatitigsses, with disproportionately fewer Hispanics, Blacks, and Native
Americansand more Asians applying for career development awards.

1 There were no differences award rate by degreesex or race/ethnicity.

1 The median applicant age was 37 yearsl. Efplicants were typicallfree to fiveyears past their terminal
degree, while KO8 and K23 applicants were genesalgn to ning/ears beyond their terminal degrees,
reflecting the years of posiegree clinical training undertaken by most cliniciaieisiists and patient
oriented researchers. There were small, but notable, numbers of applicants 15 or more years from degree,
particularly for the K23 award.

What is the Impact of Participation on Research Productivity and Independent
Careers?

1 Overallmentored career awards appeared to retain participating investigators in research careers and
contribute to their subsequent research success:

K awardees were significantly more likely to have subsequent research publications than comparable
unfunded appktants.

K awardees were more likely than comparable unfunded applicants to apply for subsequent NIH
research awards.

Among those who could be followed for at least a decade, K awardees had a higher percentage of years
with subsequent NIH support and wereore likely to apply for and receive at least one competitive
renewal of an RO1 grant than comparable unfunded applicants.

Collectively, researchers who had held a prior KO1, K08, or K23 award had a significantig@lgher
awardsuccess ratéhan the poolof individuals with no prior career development support.

1 Among various types of K awardees, however, there were differences in the impact of career development
support:

K08 and K23 recipients applied for and received RO1 awdtls the same timeperiod as their
comparable unfunded counterparts, but KO1 awardees were likely to apply for RO1 awards later than
the comparison group of unfunded applicants.

K08 and K23 awardees had significantly higher rates of receiving subsequent NIH research awards than
amatched group ofinfunded applicants, but there were no significant differences between K01
awardees and unsuccessful applicants.

Male K01 and K23 awardees were more likely to apply for and receive subsequent RO1 awhRPG
than their female counterparts. Among KO8 awardees, who were followed for longer periods of time,
there were no differences between men and women in subsequent apiplisaor awards.

K awards appeared to have the greatest impact on the subsequemeN#drch involvement of MD
recipient, followed by MD/PhlBecipients, and then PhBecipients.



Implications for Program Policy and Recommendations

The results of this evaluation indicate that the individual mentored K programs are meeting their gteatisdof
fostering the independent research careers of eatiggeclinicians andesearch doctorates However, variations
among the different types of NIH mentored career development awards and their participants suggest several
areas for further considation:

1 What is the best form of career development for Piedipients who have had substantial research
training and career development in the course of earning their research doctoral degrees?

1 What are the best ways to attract undegpresented minaity researchers to biomedical research
careers?

1 Is NIH doing all it can to ensure the success of women investigataise short term as well as the long
term?

91 Should NIH be more receptive to ridreer investigators turning to patieqtriented regarch after
developing their clinical expertise?

10



INTRODUCTION

The National Institutes of Health (NIH) launched its career development program in 1957 to help develop the
YIEGA2yQa 0A2YSRAOIE NBASEFNODK g2N] F2NOS o0& LINPGARAY3I LN
the completion of their formal doctral and postdoctoratraining. Sincehe progranQ Bception, NIH has made

2OSNI mpZznnn OFNBSNJ RSGSt2LIYSydz 2N aYeész |gkNRaxz a4 | @

In general, NIH career development awards fall into two major categories: those in which the camdidegavith

an established investigatdr.e., mentored) and those in which the candidate has attained research independence
but seeksa period of proteted time to obtain experience in a new research area, to mentor others, or to develop
new educational curriculdi.e., independent) Most career development awards are targeted to individuals, but
several types of awards are designated for institutions sungport the development of formal programs with new
curricula and career development activities with the institution selecting the participants.

Over the years, the number, nature, and specific types of career development awards have varied astthg NIH
sought to address the changing needs of the research workforce. More than 20 diffigpestofK awards have
been offered since 1957. Today, N8Hpports 13 types of career development awardsdividual mentored
awards account for the largest st&r 2 T caveerldév@opment funding

To date, a number of evaluations of the K award have been conducted, but they have often been relatively
narrowly focused on specific types of K awards or specific NIH Institutes and Centers (ICs). One exaption w
1987 evaluation of NIH research career development awards that assessed several similar types of individual
mentored awards usedcrossthe NIHat the time.! This studyfound that K awardswere madeto the intended

early career audience and, by evengasure examined, awardees had longer careers as NIH principal investigators
and were more likely to lead center grants, program project grants, and training grants. Recipients of K awards
were also more likely tdlirect large research projects, and pigli more and higher quality articles than either
unsuccessful applicants for K awards or RO1 recipients at the same career stage who did not receive career
development support. The evaluators concluded, however, that the majority of these positive osteoene not

due to participation in the career development program, but attributable instead to the ability of review groups to
identify candidates who were most likely to succeed in research careers. The one area in which a K award did
appeartomake a@ T SNBy OS ¢l a Ay GKS tSy3adkK 2F I NBOALASY(dQa

Q)¢
o
N1

The current study provides an NWde evaluation of the individual mentored K awards. It documents
characteristics of recent applicants and awardees, and extends previous studieestdtjishing a comparison
group of matched unfunded applicants to test the impact of program participation on research careers, including
publications, grant applicationsnd awards and faculty appointments. This assessment seeks to determine the
extent to which the program is meeting its goals and identify opportunities for improvements.

! Grace Carter, et al. An Evaluation of the NIH Research Career Development Award. (Santa Monica, CA: Rand,
1987).
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NIH Individual Mentored Career Development Programs

NIH Individual Mentored Career Developnt awards are a key component of the NIH strategy to build the
biomedical research workforce. THdentored Research Scientist Development Award (KOi)e Mentored

Clinical Scientist Development Award (KQ&nd theMentored PatientOriented Research Ceer Development

Award (K23)the focus of this evaluatiomrovidedoctoraHevel researcherand health professionals with three to

five years of support for a career development experience at critical stages in their research careers. These awards
are typically granted tandividuak who have recently finished theiloctoral andpost-doctoral training and are
transitioning to faculty positionsthey provide salary support and limited research funds for a combination of
intensive research and mentored tréig to advance participant careers to independent status. These three K
programs are supported by most of the NIH ICs and represent more than 60 percent of NIH career development
awards and funding. Iiscalyear (FY) 2@0, NIH mades04 new K01, K08, and K23 awards abt@l cost of$86.2

million dollars.

Evaluation Objectives and Research Design

NIH has undertaken this evaluation of the individual mentored career development awards to assess their
effectiveness in enhancing the productivity of early career scientists and to identify potential areas for program
improvements. Table 1provides an ogrview of the study group.

Tablel. Study group

Activity Description of Program Godls ICs included Year Range
K01 Provides support and protected time for an intensivg NIAAA, NIAMS, NIBIB, NIQ
supervised career development experience leading| NIDDK, NIEHS, NIMH, FIC FY2000
research independence in the biomedical, behaviori
or clinical sciencesMany, but not all, ICs that offer F2005
K01 awards limit eligibility to individds with a PhD or
equivalent degree.
K08 Provides support and protected time to individuals | NIAAA, NIAMS, NIBIB, NID
with a healthprofessional doctoral degree for an NIDDK, NIEHS, NIMH, NIN  FY1990
intensive, supervised research career depetent NCCAM, NIDCR, NIA, 2005
experience in the fields of biomedical and behaviorg NICHD, NEI, NIDCD, NIND
research.
NIAID, NCI, NHLBI, NIGMS
K23 Provides support and protected time tadividuals NIAAA, NIAMS, NIBIB, NI
with a healthprofessional doctoral degrefer an NIDDK, NIEHS, NIMH, NIN
intensive, supervised research career development NCCAM, NIDCR, NIA, FY2000
experience irpatient-oriented research. NICHD, NEI, NIDCD, NIND  F2005
NIAD, NCI, NHLBI, NIGMS
NHGRI, NCRR

% Descriptions of the three K awasttivitiesexamined in this study, adapted from theH\ivebsite, available at
http://grants.nih.gov/training/careerdevelopmentawards.htnfAccessed December 6, 2009

% See Appendix Il for acronym definitions

12
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Logic Model.A logic model(Figure ) was developed to categorize critical components to be measured and
analyzed. As displaydztlow, the modelillustrates how participant characteristics, program features, and external
factors contribute to career development outcomes.

PROGRAM & PARTICIPANT
CHARACTERISTICS

SELECTED OUTCOMES
EXTERNAL FACTORS

PUBLICATIONS

* Number of publications
« Citations

* Impact Factor
P N

~

NIH RPG FUNDING

» Number of applications
* Number of awards

EMPLOYMENT

* Employment sector

* Faculty rank & progression
* Time to receipt of first RO1
"

Figurel. Logic model for K program evaluation

The evaluation questions focedon two major componets of the logic model:
1 Program & Participant Characteristics

Howwere applications distributed among thexaminedprograms and ICs?

Whatwasthe sexand racial/ethnic distribution of the applicangsd awardees?

Whatwasthe degree distribution of the applicants?

Whatwere the predominant fields of study for the applicants?

How soon after earning a terminal degrerere candidates applying for K awards?

What percentage of applicants and awardees had pNdH traineeship,fellowship, or loan repayment
support?

B S O S S

 Selected Outcomes

A Did K awardees have more publications than matched unfunded applicais@their publications cited
more frequently? [l they have a greater impact on the field?

Compared with matched unfunded plicants,were K awardees more likely to seek and receive
subsequent NIH research project grants (RPGs)? Wérthe time between K award and subsequent
NIH research grant activity?

Were K awardees more likely to hold medical school faculty positiozis matched unfunded applican®s
Were K awardees more likely to remain in research careers than their unfunded counterparts?

>

> >
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Data SourcesA number of databases were used to support the evaluation. We used the NIH Information for
Management, PlanningAnalysis, and Coordination (IMPAC Hjants database tddentify K applicants and
awardees, andbtain data ontheir characteristics and NIH applications and awardée also accessed auxiliary
data sources that had been matched to IMPAC II, includiagDtbctoral Record File (DRRhe Faculty Records
Fil€, and the Enumeration tableo obtain additional information on applicant degree characteristics, subsequent
grant activity, and current position. Publications were obtained from the National kilmaMedicine (NLM)
MEDLINE database and bibliometric data from the Thomson Reuters Web of Science database.

Methods for Analyzing Program Impact.o measure program impact, multivariate models were used to create
matched groups of funded and unfundegplicants for each award program (s&ppendixl). Using a regression
discontinuity design based on priority score, applicants with an equal chance of being funded were identified and
then divided into funded and unfunded groups. By restricting thikcome analysis to funded and unfunded
applicants with similar scores, we were able to isolate the effect of the career development programs themselves
from the effect of reviewers choosing superior candidates. Grant, degree, and current position indormas
obtained for applicants, and publications were matched to each applicant using an automated match process with
manual verification. T-tests and Two Proportion Z statistical tests were used to test for differences between
funded and unfunded group Statistical significance is reported at the following levels:

1. P<0.01 99percentconfidence

2. P<0.05 95percentconfidence

3. P>0.05 not statistically significant

Study SampleThe study sample for each career development program was defined ynibiplthe group of
participating ICs. In the case of the Kbagram however, the sample for evaluation was further limitedthose
ICs shown iTable 1that utilize the award to broadly support the career development of new investigatdis
ensure a omparable group oKOlapplicants for evaluation, ICs that use the KO1 to support thHeaiaing of mid
career investigatorsto support investigators only in specific targeted fielolsto foster diversity in the research
workforce were not included.

Also driving the selection of samples and time periods for study was the need to have a sufficient number (i.e.,
greater than 200) of applications per year and enough time following the a(iard at leasfive years)to allow

for outcome analyses. The total sampteluded 12,350 applicatiorfsreceived from FY1990 (in the case of K08) or
FY2000 (in the case of KO1 and K23) to FY200&ich5,600were awarded Table 3.

Li aK2dzZ R 6S y2GSR KSNB (KIFIGd GKSNB Aa || RAalGAyOGAZY
wkiS¢ 0O02YYZ2yfe@ NBLR2NISR o0& (GKS blraAaAz2ylf LyaidiaiddziSa
amendments each time they occur & new fiscal year (applications with one or more amendments in the same

FTA&OLtE @SIFENJFNB O2dzyiSR 2y O0S0® ¢KS a! 6F NR wlkGS¢ dzaSa

* http://era.nih.gov/impacii/index.cfm

® Data from the National Science Foundation Survey of Earned Doctorates matched to IMPAC Il person profiles.
® Data from the Association of American Medical CollegeslfyaRoster matched to IMPAC Il person profiles.

" Data from grant progress report Key Personnel tables, FY-20@507, linked to IMPAC Il person profiles.

® Only new competitive (Type 1) grants were considered. Competitive renewals (Type 2) andrak el

grants were not included in this evaluatiolf.a single applicant submitted applications to the saan#vityin

multiple ICs in a single year, all applications were counted. If an applicant submitted an amended Type 1
application, either the awarded or the most recent application was counted.
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regardless of the number of grant amendments the fiscal year in whicthey occurredeachgrant application is
counted just once.

Table2. Study group timeframe, applications, and awards, by K program

Award Rate
Number of  Number of Number of  Number of (# Awards/
Activity Timeframe Applicants Awardees  Applications Awards # Applications)
K01 FY2000 FY2005 1,150 600 1,513 600 40%
K08 FY1990 FY2005 5,982 3,745 7,754 3,751 48%
K23 FY2000 FY2005 2,271 1,248 3,083 1,249 41%
Total 9,403 5,593 12,350 5,600 45%

Note: There were 112 applicants with applications to two NIH Individual Mentored K program activities or to two different ICs.
SourcellMPAC Il

KO01.The study include 1,513 applications acrossght NIH ICs participating in thdentored Research Scientist
Development Award (KQIprogram during FY2000FY2005. The KO1 cohort was limited to applications to IC
programs that share similar broad programmatic gdalfiough NIH has offered the KO1 award since 1968, the
number of applications and awards prior 800 was not sufficient for a rigorous evaluation.  Applications,
awards, and award rates are showrFigure 2.

B K01 Funded [JKO1 Unfunded —e—KO01 Award Rate
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Figure2. K01 applications, awards, and award rates, FY2602005
SourcelMPAC II

 Some NIH ICs use the KO1 award to allow established investigateaitan new fields or to foster workforce

diversity. To create a comparable pool of applicants and awardees, this evaluation excluded ICs that used the K01
award for targeted purposes, and focused on ICs sharing the same broad programmatic goat¢sinfjfostv
investigators:NIAAA, NIAMS, NIBIB, NIDA, NIDDK, NIEHS, NIMH, .and FIC
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KO08. The studyincluded 7,754 applications across all 19 NIH ICs participating irvigrgtored Clinical Scientist
Research Career Development Award (@®gram during FY1990-22005 Figure 3.
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Figure3. KO8 applications, awards, and awaedes, FY1990FY005
Source:MPAC 1l

K23.The study include 3,083 K23 applicationacrossall 21 ICs participating in thdentored PatientOriented
Research Career Development Award (K23) for ti2960- FY2005 time period, shown iRigure 4 TheK23 award
was first introduced in 1998; by 2000, the mber of applications and awards had grown enough to permit
evaluation.

B K23 Funded [—1K23 Unfunded ——K23 Award Rate
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Figure4. K23 applications, awards, and award rates, FY2G02005
SourcelMPAC II
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ReportStructure

This report is structured in three parts. Part | provides a detailed description of program and participant
characteristics. Part Il focuses on methods and results of the outcomes assessment. A summary of findings and
conclusions is provided ftaer both sections. Part Il summarizes the major findings and potential policy
implications. Appendices provide supporting details on degree classification, abbreviations, data collection
methods, outcome methods, and data sources.
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PART I: WHO IS APRNG?

1.1 Overview

In this section, we investigate the characteristics of the applicants for the K01, KO8 and K23 award programs to
provide a clear picture of those who apply for and receive the awards. We also consider the correlation between
various apgtant characteristics, applications, and award rates.

1.2 Methods

We used the following parameters to evaluate the applicants and awardees of each program: (1) applicakions by
activity and funding NIH I@2) degree type; (33ex (4) racéethnicity; (5) field of training or specialty; (6) years
since qualifying degree; (7) prior research support. Single and-pesameter analyses were performed for each
award type. Single parameter analysis was used to examine trends, aneparasseteranalyses were used to
evaluate conditional dependencies, such as the relationship betwegand degree.

1.3 Applications, Awards, and Demographics

In this section, we review the characteristics of applicants and awardees, and consider whether mentored K
programs are reaching their target audience. Study samples are shown ab®abd)eénl

1.3.1  Applications and Awards by Program and IC

Table 3lists the applications, awards, and application award rates by IC for each K activity included in the
evaluation. Across programs and years, the average award rate wees eEnt
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Table3. Distribution of applications and awards Kyctivity and IC

K01 K08 K23
(szooo FY2005) (FY1990 FY2005) (FYZOOO FY2005)

(% total) (% total) Rate (% total) (% total) Rate| (% total) (% total) Rate
NIMH 534 (35% 190 (32%  36% 367 (5% 166 (4%  45% 532 (17% 199 (16%  37%
NIDDK 476 (31% 210 (35%  44% 1,072 (14% 587 (16%  55% 254 (8% 101 (8%  40%
NIAMS = 173 (11% 52 (9%) 30% 310 (4% 138 (4%  45% 100 (3% 40 (3%,  40%
NIDA = 173 (11% 74(12%;, 43%  86(1%) 48(1%) 56% 133(4% 59 (5%) 44%
NIAAA 76 (5%) 37 (6%)  49% 31(0%) 14 (0%) 45% 50 (2% 28 (2%) 56%

FIC 51 (3%) 23 (4%)  45% 0(0%) 0 (0%) 0% 0 (0%) 0 (0%) 0%
NIBIB 19 (1%, 6 (1%) 32% 10 (0%) 5(0%) 50% 3 (0%) 1(0%) 33%
NIEHS 11 (1%) 8(1%)  73% 39 (1%) 19 (1%) 49% 18 (1%) 9(1%) 50%
NHLBI 1,775 (23% 836 (22%  47% 437 (14% 154 (12%  35%
NCI 1,224 (16% 387 (10%  32% 239 (8% 72 (6%  30%
NINDS 887 (11% 455 (12%  51% 217 (7% 88 (7%  41%
NIAID 849 (11% 529 (14%  62% 200 (6% 101 (8%  51%
NICHD 374 (5% 180 (5%  48% 229 (7% 82 (7%  36%
NIA 286 (4% 124 (3%  43% 194 (6% 65 (5%  34%
NIDCD 164 (2%, 89 (2%) 54% 49 (2%) 20 (2%  41%
NEI 109 (1% 77 (2%) 71% 45 (1%) 27 2%  60%
NIDCR 85 (1%) 42 (1%) 49% 53 (2%) 23 (2%)  43%
NIGMS 72 (1%) 45(1%) 63% 12 (0%) 8(1%) 67%
NCCAM 8(0%) 6(0%) 75% 44 (1% 19 (2%)  43%
NINR 6(0%) 4(0%) 67% 27 (1% 13 (1%)  48%
NCRR 0(0%) 0 (0%) 0% 242 (8% 140 (11%  58%
NHGRI 0(0%) 0 (0%) 0% 5 (0%) 0 (0%) 0%
1,51 7,754 751 1,24
Totals (16?)0/3 (10?)?/(3) 40% (1605@ (fc’)ofm) 48% (13685/3 (160%?) 41%

SourcelIMPAC Il

1.3.2 Distribution of Degrees among Applicants and Awardees

All K avardsrequire applicants to have a doctosalvel degree; howevemparticular types of awardare targeted

to researchers with specifiypes ofdegrees. For example, the KO8 and ig&3grans are intended for clinician
scientists and patierbriented researchergespectively and require applicantsto hold anMD, MD/PhD, or other
health-professional doctoral degree.

Information regarding applicant degree(s) was derived from IMPAC Il, and supplemented with additional data from
the Doctorate Recals File DRF and Association of American Medical CollegéAQ Faculty Roster when
necessary. Degrees were grouped into categories as descritdgmbendixIil.

Reflecting the different eligibility requirements for the three K award prograrne,distribution of applicant
degrees varied significantlas shown inFigure 5. Overall, PhDrecipiens accounted for the majority (86.7
perceny of the KO1 applicants, butere a smaller proportion of thse applying for tb KO8(2.8 perceni and K23

19



(17.3percend programs Conversely, the KO8 and K23 applicant pools were dominated by individuals with MDs,
(62.3percentand 66.9percent respectively). Applicants with MD/PhD degrees accounted8of (Zercentof KO8
applicants, 7.8 percent of KO1 applicats, and 11.9 percent of K23 applicarst The distribution of degree
gualifications for awardees from each of the programs corresponded to that of the applicants.

100%

90%

80%
£ i m Other
8 70%
E 60% W Dual
;‘; 50% [1MD/PhD
E 40% mMD
e 30%
2 20% OPhD

10%

0%
K01 K08 K23
Applicants Applicants Applicants

Figure5. Degree distribution of applicants, by K activity
Source:Degree determined using IMPAC Il and AAMC for all cases, and supplemented with DRF data for appli€iids with

Applicants holdingdegrees other than PhD, MD, or MD/Phi2presented 4.8 percent of the applicant pool as a
whole. Of thesenearlytwo-thirds held DVMs, with the DDS degree being the segoodt representedt h (i K S NE
degree (22.9percen). A similar pattern was seen among ddafree holders, with DVM/PhRecipients
comprising 59.percentof the other dualdegree holders, followed bpDS/PhDecipients at 22.7percent DVM

and DVM/PhDrecipients were largely concentrated in the KO8 applicant pool, while individuals holding DDS or
DDS/Phdegrees were more equally distributed among the KO8 and K23 applicant pools. Additional infarmatio
2y (K& and &Qdlzbrf degree categories and their representation in the applicant pool is presented in
AppendixIV.

Though theabsolutenumber oftotal applicantsrose duringthe years covered by this evaluatiotine distribution
of degree holders in the applicant pool weansiderablydifferent at the end of the study period than it had been
at the start. Over the yearsargeted by this evaluatigrthe numbers of PhD and MD/PhEcipient applying for
mentored K awardsgrew much morethan the number ofMD recipients and as a resultthe proportion of MD
recipients in the applicant poallecreased significantly for all three progranfsom 8.2 percentto 3.3 percentfor
KO0lawards (p<0.05), from 82.percentto 53.8 percentfor KO8awards (p<0.01),and from 73.4percentto 65.4
percent for K23 awards (p<0.05). In the KO1 applicant pool, ¢hdecline in the share of MEecipiens was
accompanied bymodest increasei the proportions ofboth PhD and MD/Phecipiens. Among applicants for
the KO8award, however there was a significant increase in the proportion of MD/R&Eipients (15.0 percentto
36.0percent p<0.01) and in the applicant pool for K28vards there was a significant increase in RieDipients
(10.5 percentto 20.0percent p<0.01).
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1.3.3 SexDistribution among Applicants and Awardees

In our review of thesex distribution of career development applicants and awardees, we observed notable
differences by type oK activity’® As shown inTable 4 more than twice as many men than women (p<0.01)
applied for KO8 awards. In contrast, applicants for KO1 and K23 awards were evenly distributed.

Table4. Comparison of applications lsex

sex. . ko1 | Ko8 | K3 | Toal _ |

Male 706 47% 5,212 67% 1,555 50% 7,473 60%
Female 772 51% 2,305 30% 1,436 47% 4,513 37%
Unreported" 35 2% 237 3% 92 3% 364 3%
Total 1,513 100% 7,754 100% 3,083 100% 12,350 100%

Yincludes applications for which this field was null, withheld, or missing.
Source:Determined first by IMPAC |l data, then supplemented with information from the DRF, then AAMC.

For all three activities, the distribution of awards $gxwas commensurate with the pattern of applicanEdure
6).

Award rates were
commensurate with

80% application rates by
70% 70% sex

=
]
o 60%
& 52% 53% 52% 53%
2 P 48% 47% 48% 47%
o
s Female
< 5 40%
B E 30% 30% B Male
E
a
E 20% +—
o

0% T T T T T

Ko1 Ko1 K08 K08 K23 K23

Applicants  Awardees  Applicants  Awardees  Applicants  Awardees

Figure6. Sexdistribution of applicants and awardees
Source:Determined first by IMPAC |l data, then supplemented with information from the DRF, then AAMC.

Because the K08 applicants and awardees included in this evaluation were drawn from a much longer time period
than those for the KO1 or K23 programs, we also examined whether the proportion of women applying for KO8
awards has changed over time. As showRigure 7 the proportion of women applying for KO8 awards increased
modestly from FY199th FY005 but at the end of that period, male KO8 applicants still outhumbered females
two to one.

10 Here and throughout the analysis, we use eittier ChiSquare test (fosex or the two-proportion ztest (mult
category analyses) to determine whether differencesasieed in the number of applications or awards (or
applicants and awardees) for two categories of variables were statistically significant.
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Figure7. Sexdistribution of KO8 applicants
Source:Determined first by IMPACdAta, then supplemented with information from the DRF, then AAMC.

The discrepancy in the proportion of men and women applicants for KO8 awards program may be due to the
degree distribution among applicants, which is skewedar MD/PhD (sed-igure §. Although the numbers of
women pursuing MD/PhD training is increasing, their representation indiegilee programs remains less than in

the medical student population as a whole. In 2008, just over a third (33@&nf) of medical school graduates

with dual degrees were womeH.

This observation prompted further exploration of the relationships between degree typsexidr participants in

all three K programs. As shownHigure 8 a smaller percentage of women K08 and K23 recipiegits MD or
MD/PhD degrees than men, while more female KO1 awardees (p<0.01) and K23 awardees (pel@.@hDs.
This, taken with the observation that the proportion of MD/PhDs among KO8 awardees is much highier then
other two activities, supports the hypothesisat the sexdifferences among applicants for KO8 awards reflects the
degrees held by applicants.

' Association foAmerican Medical Colleges (201RID-PhD Applicants, Acceptees, Matriculants, and Graduates
of U.SMedical Schools by Sex, 192009 AAMC: Washington D@ccessed from
https://www.aamc.org/download/161868/data/table3Pndphd9910-web.pdf.pdfon December £52010.
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Figure8. Degree distribution of awardees lsgx by K activity
Source: Sexdetermined first by IMPAC Il data, then supplemented with information from the DRF, then AAMC. Degree
determined using IMPAC Il and AAMC for all cases, and supplemented with DRF data for applicRmiSsvith

1.3.4 Applications and Awards by Race/Ethnicity

Because race and ethnicity are voluntarily sefforted, and may not be consistently provided, we used a
combination of sources to obtain and verify the racial and ethnic characteristics of applicants for career
development awards. Data were obtainedstifrom IMPAC I1l, and then supplemented as needed from the DRF

and the AAMC Faculty RosterEven utilizing multiple data sources for this information, the percentage of

unknown race/ethnicity for applicants and awardees was almospdi@entfor applicans andalmost 5percent

for awardees. Racial and ethnic groups were reported as the mutually exclusive categories presefiaoleéns

0St2p50 ¢KS OF(GS32NE ahiKSNE NI T tethddiygor listedirdtekeDiticifidsa 6 K2
notA y Of dzZRSR Ay GKS &l dzRMnrepdriédS IONASADNE KSI & | g2A FROF2 NJ | LI
report raceor ethnicity.

Across all of the K activities, Hispanics accounted fomp8rdent of applicants, Blacks 2@ercent Asians 14.8
percent Naive Americans 0.®ercent Whites 68.1percent others 1.0percent and unknown 9.§ercent By
comparison, during the years 1982000, Hispanics represented 4@rcentof MD and PhRlegreerecipients,
Blacks 4.9ercent Asians 13.percent NativeAmericans 0.fpercent Whites 73.2percent andother/unknown

2.6 percent™ When compared to this national pool of MD and PhD graduates during a similar time period, the
mentored K applicant poaxhibitedsmallbut significant differeeesin its racial ad ethnic composition (p<0.05)
suggesting that these programs may have recruited fewer underrepresented minority applicants than avilable.

12 Association for American Medical Colleges (2008). Diversity in Medical Education: Facts & Figures 2008. AAMC:
Washington DNational Science Foundation (2010) Survey of Earned Doctorates/Doctorate Records File. NSF:
Washington DC, accessed through Wabpar (webcaspar.nsf.gov). Race/Ethnicity data from AAMCSon U

Medical School graduates from 198800 were combined with Race/Ethnicity data from NSF .@nhddctorates in

Biological Sciencebledical Sciences, Other Life Sciermed Psychology awaed from 19852000.

BekKAaa RAFFSNBYOS NBYIFIAYSR aAIYATAOLYyG SOSy FFiGUSNI SEOf dz
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By contrast, the mentored K award programs drew more Asian applicants than might have been expected
comparisorto the national poal

Because the evaluation excluded ICs with KO1 programs targeted to diVegsityd the proportion of applicants

of unknown racéethnicity was greater than that of the Hispanic, African American, and Native American
applicants comimed ¢ it is impossible to know whether these findings reflect the true nature of the mentored K
applicant pool. Nonetheless, they suggest a need for further analysis and monitoring.

Table5. Race/Ethnicity of K prograapplicants

Native American 0.7% 0.3% 0.2% 0.3%
Hispanic 43 3.7% 185 3.1% 93 4.1% 321 3.4%
Asiart 212 18.4% 881 14.7% 294 12.9% 1,387 14.8%
Black 51 4.4% 120 2.0% 74 3.3% 245 2.6%
White 712 61.9% 4,213 704% 1,474 649% 6,399 68.1%
Other* 4 0.3% 58 1.0% 35 1.5% 97 1.0%
Unknown/Unreported 120 10.4% 510 8.5% 296 13.0% 926 9.8%
Total Applicants 1,150 100% 5,982 100% 2,271 100% 9,403 100%

1Race/Ethnicity categories are mutually exclusive.

?|Cs that specifically use this activity for diversity initiatives were excluded from this study.

®Includes Native Hawaiian or Pacific Islander.

“Includes more than one race or races fisted.

Source:Determined first by IMPAC Il data, then supplemented with information from the DRF, then AAMC.

As the applicant pool foeach ofthe three career development activities differs lsgx it also varies by
race/ethnicity, particularly for theKO8 award (sedable §. Like women, underrepresented minorities are less
likely to be found among the ranks of MD/Ph&ipient that make up a large proportion of the K08 applicant
pool.*®

While interpreting these resultsis complicated by the unexpected proportionsof individuals of unknown

race ethnicity, there were no statistical differencesbetween the proportion of appliations from
underrepresented minoritiesand awardsto individuals from those groupsas shown irFigure 9 Thoughthe

award rate for those ofnknown racéethnicity appears less than that of other groups, itikely an artifact of
reporting NIH awardees are more likely to have subsequent interactions with the agency than unsuccessful
applicants, and thus additioh@pportunities to provide their demographic informatipthereby diminishing the
number ofindividuals ofunknownrace ethnicityin the awardee pool.

*1Cs with KO1 programs targeted at increasing minority participation were excluded from this study (see above,
G{ddzRe& {FYLX S¢> LI 3IS mnOX gKAOK YI& KIS IIFFSOGSR (KS
15 Andriole DA, Whelan AJ, Jeffe DB. @ttaristics and Career Intentions of the Emerging MD/PhD Workforce.

JAMA 2008; 300(10):116%173.
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Figure9. RaceBhnicity distribution of applicants and awardees
Source:Determined first by IMPAC Il data, then supplemented with information from the DRF, then AAMC.

1.3.,5 Scientific Specialty of Applicants

To determine whether there were any notable differences in the distribution of applicants by scientific fields, we
reviewed the PhD disciplin@sand medical school departments of K award applicantables 6- 8 show the
leading fields of study and departments for mentored K applicants, as available for those indivwtioadéso
appeared in the DRF and AAMC records.

As shown inrable § the most common PhD fields of study for KO1 applicants corresponded to the predominant
fields among & PhD graduates in the biological and behavioral sciences from -12085: clinical psychology,
neuroscience, and biochemistty. Although the number of PhDs applying f&08 andK23 awarcs was
comparativelysmall the leading PhD disciplines among K08 and K23 applicants also reflected trends among recent
PhD recipients, with biochemistry and neuroscience ranking in the top fids figéntified by applicants for each
(seeTables 7and8). In the case of KO8 applicants, however, other common disciplines included basic biomedical
fields such as molecular biology, immunology, and physiology. Among PhD applicants for th&ak®3he
foremost field of study, by far, was clinical psychology (3®fen); other common disciplines reflected the
nature of patientoriented research, and included nursing and epidemiology.

Also shown inTables 6 8 are the most common medical schat#partments in which MD applicants held faculty
appointments'® The majority (>7(ercen) of MD applicant§ for mentored K awards held appointments in
departments of internal medicine, pediatrics, psychiatry, and surgery, reflecting the distributiore ahéldical

16 Data available foapplicants who received a PhD from &UWiniversity and were captured in the Doctorate
Record File. Includé2hDs and othedualdegree applicants holding PhDscluding MD/PhDs.

" National Science Foundation, Division of Science Resource Stafistesnber 2006, NSF3D5 S&E Doctorate
Awards: 2005. Sedatp://www.nsf.gov/statistics/nsf07305/

18 Data available foapplicants who received D from a US university and were captured in th®@AMC fik.
IncludesMD applicant and other duatiegree applicants holdinglDs including MD/PhDs.

Y Figure reflects MD applicants nehied to AAMC records for all K awards.
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school faculty as a whof8. MD applicants for KO8 and K23 awards, in particular, tended to be concentrated in
departments of internal medicine.

Table6. Top fields of study and departments for KO1 Applicants (FYQ6Q®2005)

PhD Specialty Department/Subunit of Medical School Appointment

PhD MD

PhD Applicants Applicants

Applicants (%of MD Applicants (% of

(% of Full Matched | Medical School (% of Full Matched

Field of Study Cohort) Cohort) | Department Cohort) Cohort

Qinical Psychology 74 (6.4%) 9.5% Psychiatry 177 (15.4%) 28.7%

Neuroscience 73 (6.3%) 9.4% Medicine 169 (14.7%) 27.4%

Biochemistry 65 (5.7%) 8.4% Pediatrics 67 (5.8%) 10.9%

MolecularBiology 43 (3.7%) 5.5% Other BasicSiences 46 (4.0%) 7.5%

Pharmacology 30 (2.6%) 3.9% Biochemistry 31 (2.7%) 5.0%

Total Applicants Total Applicants

Matched to DRF Data 778 Matched to AAMC Dafa 616

'DRF specialty field data for Papplicants available for §8rcent(778/1,150) of the KO1 cohort
2AAMC medical school department data for MD applicants represenpe®ent(616/1,150) of the KO1 cohort
Note: MD/PhD applicants are represented in both PhD Specialtybapartment/Subunit of Medical School Appointment.

Table7. Top fields of study and departments for KO8 Applicants (FY48%2005)

PhD Specialty Department/Subunit of Medical School Appointment

PhD MD

PhD Applicants MD Applicants

Applicants (% of Applicants (% of

(%of Full Matched | Medical School (% of Full  Matched

Field of Study Cohort) Cohot) | Department Cohort) Cohort)

Neuroscience 171 (2.9%) 11.3% Medicine 2,101 (35.1% 44.9%

Biochemistry 169 (2.8%) 11.2% Pediatrics 919(15.4%) 19.6%

MolecularBiology 151 (2.5%) 10.0% Neurology 464 (7.8%) 9.9%

Immunology 117 (2.0%) 7.7% Surgery 423 (7.1%) 9.0%

Physiology 97 (1.6%) 6.4% Psychiatry 252 (4.2%) 5.4%

Total Applicants Total Applicants

Matched to DRF Data 1,513 Matched toAAMCDat& 4,681

'DRFspecialty field data for PhD applicants available2®percent(1,513/5982) of the K08 cohort.
2AAMCmedical school department data for MD applicants represé&@tpercent(4,681/5982) of the KO8 cohort.
Note: MD/PhD applicantare represented in both PhD Specialty and Department/Subunit of Medical School Appointment.

20 Association for American Medical Colleges (2008). AAMC Data Book: Medical Schools and Tesuitate by
the Numbers, Table C2AAMC: Washington DC
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Table8. Top fields of study and departments for K23 Applicants (FY260R2005)

PhD Specialty Department/Subunit of Medical Schodppointment

PhD MD

PhD Applicants MD  Applicants

Applicants (% of Applicants (% of

(% of Full Matched | Medical School (% of Full  Matched

Field of Study Cohort) Cohort) | Department Cohort) Cohort)

dinical Psychology 197 (8.7%) 39.6% Medicine 741 (32.6%) 42.7%

Neuroscience 29 (1.3%) 5.8% Psychiatry 377 (16.6%) 21.7%

NursingSience 22 (1.0%) 4.4% Pediatrics 316 (13.9%) 18.2%

Biochemistry 18 (0.8%) 3.6% Neurology 134 (5.9%) 7.7%

Epidemiology 15 (0.7%) 3.0% Surgery 50 (2.2%) 2.9%

Total Applicants Total Applicants

Matched to DRF Data 497 Matched to AAMC Dafa 1,737

1DRFspeciaIty field data for PhD applicants available2dpercent(497/2,271) of the K23 cohort.
“AAMCmedical school department data for MD applicants repres&tpercent(1,737/2,271) of the K23 cohort.
Note: MD/PhD applicants are represented in both PhD Specialty and Department/Subunit of Medical School Appointment.

To determine whether the introduction of the K23 award in 1999 drew individuals who might have previously
applied for a KO8 award, we examined whether there were differences in PhD fields and medical school
departments of KO8 applicants before and after 1999, and identified none.

1.3.6  Applicant Age and Average Years since Terminal Degree

The K activities examined this study are intended to foster eartareer researchers. As illustratedTiable 9 the
median age for the applicants was 37 years, consistent with the fact that the programs are targeted to
postdoctoral researchers and pestsidency clinicians.

Table9. Age of applicant

K01 K08 K23
Median Age 37.0 36.0 37.0
Average Age 37.7 36.8 38.3
Standard Deviation 5.3 4.0 5.4

Source:Due to the quality of data, etermined first by AAMC data, then supplemented with informatiaia from IMPAC II,
then DRF.

The K01 applicants were recent degree recipiéhtgimarily betweenthree to fiveyears post degre¢Figure 10)
In contrast, KO8 and K23 applicants were typically betwsewmen to nineyears post degree, reflecting

# Data on the number of years since terminal degree was unavailable for a small percentage of the applicantaevalues
calculated using degree date from DRF or AAMC databases and year of appli€atiddD/PhD and other dual degree
applicants, the caldation was made using the degree most recently obtained.
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requirements for residency and specialty training for cliniciaRer applicants holdinglual degres, time from
degree was calculated from thaate of thelatestdegree

Although the absolute difference was small, the B8gramhad twice as many applicants who were more than
15 years past their degree than the Kf¥®gram More so than other fields of biomedical research, clinical
experience can be advantageous in patieniented research and may allow clinicians to enter research later in

their careers. KO0lapplicantstypically

applied three to five years

20% after terminal degreewhile
.g K08 and K2&pplicants
S 15% tended to apply seven to
3 nine years after terminal
o degree.
L 10% - .
o m K01
< m K08
S 5% - - ’ K23
|
[T
o

0% -

<11 2 3 4 5 6 7 8 9 10 11 12 13 14 15+
Years Since Degree

FigurelO. Yearssince terminal degree, by activity
Source:Determined using IMPAC Il and AAMC for all cases, and supplemented with DRF data for applicRh@3swith

The typical number of years since degree for each program corresponds to the prevalent degree &g fiype

of mentored K awardHigures 10 and JiPhDapplicans seeking KO1 awards typically apttlyee to fiveyears

after receiving their degrees, while MD and MD/Pafplicant tend to applyseven to nineyears following their
degrees. As shown irFgure 11,the highest percentage of applications from othiral degreecandidates is seen

at zeroyears from degree. A large portion of these applicants are veterinarians or dentists applying for K awards
prior to the receipt of their doctorate (se&ppendix 1V), highlighting the different routes that these professionals
take to careers in research.

20%

——MD
(n=6,400)

15% \ ,--—-\\ \
——PhD
10% \v/7<"\ N\ / ’\ / (n=1,897)
MD/ PhD
5% // \ // (n=2,598)

\’
e Dual

(n=255)

Percent of Applications
per Degree

0% IV_ 1 1 T T T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15+
Years Since Degree

Figurell. Years since terminal degree, by degree type
Source:Determined using IMPAC Il and AAMC for all cases, and supplemented with DRF data for applicRh@3swith
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We also considered the relationship betwesexand time from degree (seBigure 13. Overall, 37percentof
mentored K applications in our study wesebmitted bywomen. Higher percentages of womappiedin the first
three years following receipt of their degrees, consistent with the finding that womere more highly
represented among PhD amther dual degreeholders. Womerwere alsoproportionallymore likely to be in the
group of applicants 16r moreyears since degree, which may reflect the demand of family responsibilities in the
years following the completion of their clinical trainiogdifferences in clinical and specialty fields among men and
women

1,400 60%

1,200 A\ —

1 - 50%
. Applications from
Women

£ 1,000 I
g \ 'E /\/ 0%
S T A= == - = 1 Applications from Men
o 800 |
=
5 - 30%
g o0 [ —— Percentage of
-g L 20% Applications from
2 400 7 Women
=z
= == Average Percentage of
200 - L 10% Applications from
Women
o - 0%

<1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15+
Years Since Degree

Figurel2. Years since terminal degree, &gx
Source: Sexdetermined first by IMPAC Il data, then supplemented with information from the DRF, then AAMC. Degree
determined using IMPAC Il and AAMC for all cases, and supplemented with DRF data for applicBhidsvith

1.3.7  Prior Support of Applicants and Awardees

As detailed inTables 1611, the majority of mentored K applicants had prior NIH support, generally from a
research training granfas a traineepr fellowship, though on occasion as a PD/PI of a research rdfar the
total number of individuals in eacgroup with prior supportand other detailssee Appendix VII As might be
expected, applicants with prior NIH fundirgjther as a Pl or a trainegjere more highly represented among K
awardees than in the full applicant pool (p<0.01).

2 prior support included only NIH funding received by an applicant prior to their earliest application to the K progranesl includ
in this study.
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Table10. Prior NIH traireship (T), fellowship (F), and loan repaymensgipport (Percent of cohort)

Activity Prior T Support Prior F Support Prior T or F Support Prior L Support
(number in each groug Applicant Awardee | Applicant Awardee | Applicant Awardee | Applicant Awardee

K01
Appl: n=1,150 48% 53% 22% 26% 57% 63% 2% 3%
Awardees: n = 600

K08
Appl: n = 5,982 40% 43% 10% 11% 47% 51% 1% 1%
Awardees: n = 3,745
K23
Appl: n =2,271 40% 44% 6% 7% 43% 47% 6% 4%
Awardees: n = 1,248
Total
Appl: n =9,403 41% 44% 11% 12% 47% 51% 3% 2%
Awardees: n = 5,593
Note: Applicants who fit the criteria for more than one category are counted multiple times
SourcelMPAC Il

Tablell1. All prior NIH support (Percent of cohort)

Prior Eligible
. Any Research (R) and Program
e Prior Support Prior ResearckiR)Support> Project @) Support

Applicants Awardees| Applicants Awardees| Applicants Awardees

K01
Appl: n=1,150 63% 70% 11% 13% 7% 4%
Awardees: n = 600
K08
Appl: n =5,982 49% 53% 4% 4% 1% 1%
Awardees: n = 3,745
K23
Appl: n=2,271 52% 55% 17% 15% 4% 2%
Awardees: n = 1,248
Total
Appl: n = 9,403 52% 55% 8% 7% 3% 2%
Awardees: n = 5,593
Note: Applicants who fit the criteria for more than one category are counted multiple times.
SourcelIMPAC I

Asinstitutional traininggrantsareb L | Q& f F NASa i NB a &hjovid éf thei dpplidaytsiwrdoridcINE 3 NI Y =
support were former traineesn these awards In performing this analysis, we found 21, 28d 19 awardees in

the K01, KOBand K23 programs respectively had prior R or P support that should have rendered them ineligible for

the K award. While these numbers are small, they do hightigiotential need for increased oversight.

% prior Research Support specifically excludes grahtype T, F, K, A (traineeship activity used historically) and the following
activities:D15, D29
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Summary of Findings
Program and Participant Characteristics

Degree Typ®istribution Among Applicants

1

1

Consistent with the goals of the specific K activities assessed, most applicants to the KO1 pregrddhD
recipients, while most applicants to the KO8 and K23 programs were MD and MD/PhD recipients.
While the absolute number of applicants of all major degree types increased over the period of study,
was a decline in the proportion of MDs irethpplicant pool and an increase in the proportion of MD/PhD
and PhDs.

There was no significant difference in K award rate by degree type.

SexDistribution Among Applicants

K01 and K23 applicants were evenly distributecdy

For the KO8 program, atesconsistentlyaccounted formore thantwo-thirds of the applicant poaluring
the 15year study period.

Overall, more female applicants held PhDs, and more male applicants held MDs or MD/PhDs.
There was no significant difference in K aweat® by sex

Applications and Awards by Race/Ethnicity

T

The K applicants differed in race/ethnicity from PhD and medical school graduating classes from com
years, with disproportionately fewer Hispanics, Blacks, and Native Americans and more Asians applyi
these awards.

There was no difference in K award rate by race/ethnicity.

ApplicantScientific or Medicapecialty

1

T

The fields of training for PhD applicants reflected overall trends in U.S. PhD production, with psycholo
biochemistry, and neurosciend®ing the most common fields of study.

Among MD applicants with medical school faculty appointments, departmental representation parallel
that of the faculty as a whole, with most holding appointments in departments of internal medicine,
pediatrics, psylaiatry, and surgery.

Age of Applicants and Years Since Terminal Degree

Themedianapplicant age was 37 years.

K01 applicants were typically three to five years past their terminal degree, while KO8 and K23 applica
were generally seven to nine yearsyload their terminal degrees, reflecting the years of pdegree

clinical training undertaken by most clinician scientists and pateignted researchers

There were small, but notable, numbers of applicants 15 or more years from degree, particul#rty K&3
award.

Prior NIH Support
i For allKactivities, the majority of applicants had prior Ntdineeshipor fellowship support.




PART II: SELECTED OUTCOMES

2.1 Overview

In this section we describeour methods and present findings on the impact ofpkogram participation on
applicant career outcomes. We focused on the scientific goals of mentored K awards: publications, grant
applicationsand awardstime to receipt of first RO1, and faculty rank and progresséom retention in research

For publicéions analysis, we measured publicatiand citation couns and journal impact factor.

2.2 Outcome Analysis Methodology

2.2.1 Deriving Comparison Cohorts

Multivariate models were used to create matched groups of funded and unfunded applicants for each K award to
measure program impact. Using a regression discontinuity design based on priority c@mweNIHwide
guantitative metric of application qualitg applicants with an equal chance of being funded were identified and
then divided into funded and unfunded grps based on the outcome of their applicationRestricting the
outcome analysis to funded and unfunded applicants with similar scallesred us to examinghe LINE2 I NJ Y Qa
effects. This concept is illustrated Figurel3.

Priority Score

“Bubble”

-

The Priority Scoré 6 dz0 0 {
represents a group of
applicants with similar priority
scores and thereby a similar
probability of funding

>

Proportion of Applicants —

Priority Score ——>

Figurel3.h dzii 02YS Iyl fé&adara YSiK2R2ft238Y ¢KS GFdzyRAy3a 06dzoof Sé

For eactK activity, we identifiedseveralfundingbubbles by 1C by fiscal yearfor the date ranges of interesEach
bubble was created by generating a set of candidate priosore rangesround the funding linde.g. 165194,
138187, 177201)that containedan equal number of funded and unfunded applicatioff® determine a unique
0dzo6f S F2NJ SFOK Y LINRBANIYI L/ I applitation Hensitghtotigh & SdcdsE 6 S
described in AppendikA.1.3 Theuniquebubble for each K programC, and fiscal yeavas selectedrom the
bubbles with the highest density rany using the following preferred criteria, in the order listed:

91 Highest score range upper endpoint (closest to 500)
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1 Minimum score range width (maximum allowed is 50 points)
1 Maximum application count (minimum allowedf@ur applications)
1 Lowest score range low endpoint (closest to 100)

Figurel4 depicts the general methodology.

Identify bubble
applicants for each
Funded :
mechanism, NIAID FYOS

Priority Score each ICand each NICHD, FY04
range, | g — Not fiscal year

e.g. 150-180 - Funded N @@ NIDDK FY04

NIMH K01, FY03

Combine
Outcome Analysis individual
Subsequent publications e — bubbles
and NIH grant participation

Mechanism Bubble

A 50-50 mix of funded and not funded applicants
with closely-matched priority scores

Figurel4. Identifying comparable applicants and composing a fundingple

2.2.2 Data Sources for Outcomes Analysis

Although successful careers may take any number of forms, the measures assessed in this evaluation focus on the
scientific goals of mentored K awards: (1) subsequent publication productivity and impact; (2) involvement in
subsequent NIH grants as a memioéra research team, applicant, or principal investigator; (3) progression in an
academic career; (4) time to subsequent RO1 award; (5) subsequent RO1 and RPG success rates; and (6) duration in
the NIH funded research workforce.

Publications that matakd author name and email information from IMPAC Il were retrieved from the National
Library of Medicine MEDLINE databaseBo reduce thepossibility of erroneously assigned publications, we
employed a conservative matching algorithm that fadraccuray over inclusion and that used additional
information such agmail addressand coc-author nares to eliminate false matchesJournal impact factor and

times cited information were derived from the Thomson Reuters Web of Science Journal Citation Reports and
Sience Citation Index. Faculty rank progression information was obtained from the AAMC Faculty Roster file for
those applicants with faculty appointments at medical schools. Finally, we used IMPAC Il to collect NIH grant
applications and awards for all alyses of involvement in subsequent NIH grants.
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2.3 Composition of the Study Cohorts

2.3.1 Activities, ICs, and Fiscal Years

K program bubble cohorts wereombined for all ICand presented by fiscal year, as shownTable 12 The

average size of eacfiscal year cohort for the K01, K08, and K23 programs was 45, 59, and 63 applicants,
respectively. Each applicant had exacthe application within the cohortSeparately, we combined the K program

bubble cohorts for all fiscal years and examined the distributiy 1C, as shown ihable 13 The most highly
represented ICs within the cohorts were NIDDK, NHLBI, NCI and NIMH. Those ICs with too few K applicants and
awardees or that otherwise did not meet the requirements of the bubble design were not included analysis

(NIEHS, NINR, NIDCD, and FIC).

Table12. Applicants in eachubblecohort, by fiscal year Table13. Applicants in eachubble cohort by IC
K01 K08 K23 IC K01 K08 K23
FY2005 116 204 178 NIAAA 8 - -
FY2004 60 86 98 NIAMS 46 42 10
F\2003 22 64 42
FRoo2 20 42 32 NIDA 24 4 24
FY001 22 44 18 NIDDK 116 174 42
F\2000 28 54 12 NIBIB 4 - -
FYL1999 * 46 * NIMH 70 38 50
F\Y1998 * 58 * N
FYo97  * 52 . NIA 30 24
FYL996 * 60 * NIAID * 98 36
FY1995 * 54 & NCCAM * - 4
FY1994 * 56 * NCI S 178 54
FY1993 & 42 *
NIDCR *
FYo92  * 28 x ¢ . 8 6
FYo91  * 22 * ] 10 -
FY1990 * 24 * NIGMS * 4 -
Total 268 936 380 NICHD * 44 30
* Not included in study group. NHLBI * 218 40
NINDS & 88 22
NCRR * - 38
Total 268 936 380

* Not included in study group.
- ICs where no bubble cohort could be generated.
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2.3.2 Demographic Distribution

To control the number of external factors affecting outcomes obwardees, we tested for demographic
differences between the funded and unfunded cohoralfle 14. We found that a greater proportion of KO8
funded applicantshad prior NIH training or research support than unfunded applicants (p<0.05). Therefore,
outcomes that favor K08 funded applicants should also take into consideration the likely positive effects of
previous NIH support. No other differences were found, indicating that comparisons are between largely
equivalent groups.

Table14. Demographic characteristics of K program bubbles
K01 K01 K08 K08 K23 K23

Parameter Category Funded Unfunded | Funded Unfunded | Funded Unfunded
Female 53.4% 47.2% 30.9% 31L.7% 43.4% 47.3%
Sex Male 46.6% 52.8% 69.1% 68.3% 56.6% 52.7%
MD 3.0% 3.0% 65.4% 63.8% 66.8% 68.5%
PhD 86.6% 83.6% 1.3% 2.4% 15.8% 12.6%
MD/PHD 7.5% 11.9% 27.8% 27.0% 14.7% 15.8%
Degree Dual 3.0% 1.5% 1.7% 2.4% 1.6% 0.5%
Type Other 0.0% 0.0% 3.8% 4.4% 1.1% 2.6%
0-5yrs 57.5% 48.7% 17.3% 15.0% 17.7% 17.0%
Years Sincel  6-11Yrs 35.8% 41.3% 66.8% 62.6% 56.8% 52.0%
Degree >12 yrs 6.7% 10.0% 15.9% 22.4% 25.5% 31.0%

Prior NIH With Prior

Support Support 69.9% 66.7% 62.3% 52.5% 62.7% 67.4%

Boldfont is used to highlight differences that are significant at p<0.05.
Source: Sexdetermined first by IMPAC 1l data, then supplemented with information from the DRF, then AAMC. Degree
determined using IMPAC Il and AAMC for all cases, and supplemented with DRF data for applicants with PhD degrees.

2.4 Publications and Citations

2.4.1 Publicaticn Outcomes

To assess research output, we compared the publications of applicants in the matched funded and unfunded
cohorts. For each successful applicatioryhicationswere captured in MEDLINE from the fiscal year after the
application throughY¥2009.(SeeAppendixI.A.15 for a detailed description of our methodology

As shown inTable 15 all three groups of K awardees were significantly more likely to have subsequent
publications than matched unfunded applicants @@l). The differences between K08 and K23 awardees and
their unfunded counterparts were particularly striking: 32 percent more KO8 awardees and 20 percent more K23
awardeeswere authors (i.e. theyad at least onesubsequentpublicatior). KO1 recipientsvere 16 percent more

likely toauthor at least one publicatiotihan their unfunded KOXounterparts Citation and impact factor analyses
yielded more mixed results, perhaps because individuals in the funded and unfeotiedts were of relatively
similarability levels
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Nonetheless, e finding that K awardees were significantly more likely to have subsequent publications than their
unfunded counterparts suggests that the NIH mentored career development award prograocdsssfully
retaining earlystage investigators in research careers. This appears to be the case particularly for clinician
scientists and patierdriented researchers in the KO8 and K23 pools.

Tablel5. Applicant publication outcomes

TotalK Average Average Impact Average
Applicant Total  Publications Factor per Times
Funding Status Authors  Publications  per Author Publication Cited
K01 _ o
(FY200 Funded (n=134) 118 (88%) 884 7.49 4.9 13.6
FY205) Unfunded (n=134) 96 (72%) 682 7.1 4.8 13.8
K08 _ o
(FY199 Funded (n=468) 393 (84%) 4,886 12.43 4.9 21.3
FY205) Unfunded (n=468) 244 (52%) 2,797 11.46 5.1 22.2
K23 — 0
(FY200Q Funded (n=190) 177 (93%) 1,845 10.42 4.7 10.4
FY205) Unfunded (n=190) 139 (73%) 1,164 8.37 4.4 11.4

Bold font is used to highlight differences that are significant at p<0.Bbld Italicsfont used to highlight differences that are
significant at p<0.01.
SourceMEDLINE matched to PI records in IMPAC Il

2.5 Subsequent Participation in NIH Grant Programs

Using NIH IMPAC Il records, we compared subsequent NIH applications and awards of mentored K awardees and
their unfunded counterparts, and explored demographic and educational differences.

2.5.1 Composite Cohort Outcomes

In Figure15, we contrast the frequencwith which funded and unfunded cohorts of mentored K awards applied
for and received subsequent Ratvards”* other RPG awards,and norRPG awardsr subprojects’® or served in
other nonPI research roles on NIH grafts

#The calculation of award and application percentages for subsequent outcomes included Type 1, 2, and 5 grants.
RPG awards that were observedlinted (in order of prevalencelR01,R21,P01,R03,U01,R29,U19,R34 R56,
R37,R33,R55,DP1DP2R15,P42,UC7UC1R35

*Non-RPG awards that were observed included (in order of peexal):M01, P50,P30,K23,P20,U10,T732,201,
P41,K24,K01,K02,P60,K08,R25RC1R13,K07,K22,K11,101,P51,510,R44,R49,P40,R43, RC2K26,U54,SC1,
R41,N01,ZIA,U79,U24,U49,D43,F37,A11,G12,G13,F32,K12,R24,S15T37,U13,U18

27 Individuals were identified as key personnel on research project grants active in FY2006 or FY2007.
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For all three types of mentored career development awards, the funded applicant cohort had a higher rate of

subsequent NIH grant applications than matched unfundpglicants (p<0.01). Overall NIH award rates were also

significantly higher for the KO8 and K23 awardees (but not KO1 recipients) when compared to their respective
unfunded counterparts (p<0.05).

The effect of the career development award was particylattiking among KO8 awardees, where the percentage
of individuals who received RO1 and other RR@rds was twice that of the unfunded applican#2(percent

versus 2Jpercent p<0.01). While the most common type of subsequent NIH award for individuals in the KO1 and

K08 cohorts was an R0O1, those in the K23 pool were more likeliyeot center grantsor subprojectsand other

non-RPG awards, reflecting the different patternssapport for patientoriented research.

For all three types of mentored K awards, the percentage of unfunded applicants with no subsequent interactions

with the NIH was at least twice as highths percentage ofunded applicantssuggesting that they nyanot have
NBYFAYSR Ay NB&SIFNOK OFNBSNE® ¢KS

LISNOSy Gl 3sS 27F

for unsuccessful KO8 and K23 applicants when compared to their funded counterparts (p<0.01).
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2.5.2 Subsequent NIH Applications and Awards $gx

As illustrated inFigure 16, there were differences between female and male KO1 and K23 recipients in the
likelihood of applications for subsequent NIH grants, but no such discrepancies were seen amon@ithefd<bs
awardees. It is possible that these observations reflect differences in length of fofiowhe earliest KO1 and K23
awardees included in this evaluation were from FY2000, while the earliest KO8 awardees received their awards in
FY1990. Sincprevious analyses of NIH K08 awardees have shown that women progress from K awards to
research awards more slowly than men, at least in the beginning of their cdfeitrss possiblethat the
differences observed here in subsequent NIH applications froate and female K01 and K23 awardees will
diminish over time.

£ 100%
2 90% -

[=]

o 80% - 77% 70% [ Applied for
= 70% 4 65% 64% 66% e RO1

0w 59%

2 o 55% 53% <

8T 47% >0% 44 i

2t 50% | 45% 45% 46% 41% O Applied for
30 0% - 0% RPG (non-
R RO1)

ﬁ 20% - m Applied for
z 10% - Non-RPG
‘s 0% } } } } f

ES Funded K01 Funded K01 Funded KO8 Funded KO8 Funded K23 Funded K23

Female (n=71) Male (n=62) Female (n=143) Male (n=320) Female (n=82) Male (n=107)

Figurel6. Percentage of funded applicants with subsequent RPG applicatiossxby
Source:Sexdetermined first by IMPAC |l data, then supplemented with information from the DRF, then AAMCaGiatyt
determined using IMPAC II.

Our analysis of subsequent NIH grant activity was further refined by exploring differences for each type of K award
by sex As shown ifriguresl7-19, both male and femal& awardees outperformed their unfunded counterparts in
almost every measureSubsequent grant outcomes, by sex, for the full populatibapplicants to each K activity
aredescribed imMppendixIX.

Bt 2Kt KFdzas Wws WAFyYy3AsS |5 {dzid2ys wWod {SE 5ATFTTSNByrdBI&aofAYy / |
Internal Medicine 2010 152(9): 61617.
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Figurel7. KO1 applicant grant outcomes, bgx
Source:Sexdetermined first by IMPAC |l data, then supplemented with information from the DRF, then AAMCaGiaityt
determined using IMPAC II.
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Figurel8. KO8 applicant grant outcomes, bgx
Source:Sexdetermined first by IMPAC |l data, then supplemented with information from the DRF, then AAMCaGheityt
determined using IMPAC II.
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Figurel9. K23 applicant grant outcomes, bgx
Source:Sexdetermined first by IMPAC Il data, then supplemented with information from the DRF, then AAMCaGheityt
determined using IMPAC II.

2.5.3 Subsequent Grant Applications and Awards by Degree

We also analyzed KS STFSOG 2F Iy LI AOFIYyiQa R20G2NIf GNIAYAYy3
major degree types (i.e., PhDs, MD/PhDs, MDs), and comparing K awdfadpesZ0) to unfunded K applicants

(Figure21). Among all degree types, K awardeesresignificantly more likely to apply for RO1 awafds0.05)

than their unfunded matched counterpartsThisdifference was particularly pronounced among MDs receiving

K08 and K23 awardsvhowere more than twice as likely to apply for subsequent B&&ards as their unfunded
counterparts.
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Figure20. Percentage of funded applicants with subsequent RPG applications, by %Fegree
Source:Degree determined using IMPAC Il and AAMC for all cases, and supplemented with DRF data for appli¢amiswith
Grantactivity determined using IMPAC II.
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Figure21. Percentage of unfunded applicants with subsequent Bpgications, by degré@
Source:Degree determined using IMPAC Il and AAMC for all cases, and supplemented with DRF data for applic¢mdswith
Grantactivity determined using IMPAC II.

The trends observed in subsequeXitH grant application rates foindividuals of different degree types were also
evident for awards, thougltesspronounced forPhDapplicans than forMD and MD/Phlapplicans. For example,
while KO1 svardeesholding PhDs were more likely &pply for subsequent ROdwards (p<0.05) the difference
between their RO1 award rate and that of their unfunded counterparts was not signifieantre22).

29 All of the differences seen in thapplications fromrK08 and K2&pplicants and awardedsetweenFigures20
and21were found to be significant (p<0.05). For the k@dardees, the only significant difference was in the
frequency of applicatins for subsequent RGdwards (p<0.05).
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Figure22. KO1 applicant grant outcomes, by degree
Source:Degree determined using IMPAC Il and AAMC for all cases, and supplemented with DRF data for appli€dris with
Grantactivity determined using IMPAC II.

As shown irFigure23°° K08 awardees with MDs and MD/PhDs fared better in subsequent grant outchares

their matched unfunded cohost Both MD and MD/PhD (8 awardees significantly outperformed unfunded
applicants in terms of overall NIH activity (p<0.05). The difference was particularly noticeable among MDs applying
for RO1 awards, where K8 awardeeswere more than twice as likely to be successful as their unfunded
counterparts (p<0.01).

100% -
12%
90% - l m Awarded RO1
t
2 8% - 36%
S e » Awarded RPG (non-R01)
.E 70}6 _ l
= 17%
=
3 60% - - . Awarded non-RPG
a 10% 7%
§,, >0% 1 12%
A 40% - m Applied but grant not
s awarded
£ 30%
S o% 50% Key Personnel (No
] . Subsequent Applications)
& L o% | 25%
14% 16% No Subsequent NIH
0% . . . Activity

Funded MD Unfunded Funded Unfunded
(n=306) MD (n=289) MD/PhD  MD/PhD
(n=130) (n=122)

Figure23. KO8 applicant grant outcomes, by degree
Source:Degree determined using IMPAC Il and AAMC for all cases, and supplemented with DRF data for applic¢mdswith
Grantactivity determined using IMPAC II.

30 In Figures 2 - 24, degree types with fewer than 50 applicants were excluded from the comparison analysis.
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Differences among MD applicants for K&®&ards were similarly striking. As shown Figure 24, those who
received K2&awards were significantly more likely to have subsequent NIH grant activity (p<0.01) and to have
received RO1 awards (p<0.01)Subsequent grant outcomes, by degree, for the full populatibmpplicants to
each K activity ardescibed inAppendixX.
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Figure24. K23 applicant grant outcomes, by degree
Source:Degree determined using IMPAC 1l and AAMC for all cases, and supplemented with DRF data for appli¢ambswith
Grantactivity determined using IMPAC I1.

2.5.4 Subsequent Awards by IC

Awarded RO1

Awarded RPG (non-R01)

Awarded non-RPG

Applied but grant not
awarded

Key Personnel (No
Subsequent Applications)

No Subsequent NIH Activity

Many NIH Institutes and Centers that support mentored career development awards are interested in retaining K
awardees within their own pool of investigators. We explored whether mentored K recipimmisely receive
subsequent research support from the sams tiéat sponsored their career development awardbut found no
cleareffect. Analysis of subsequent grant applicatipatterns suggests that K awardeidtially seek funding from

the same ICshiat provided theircareer devadpment support, but that thiséndencydiminishes as their track
record of NIH applications grow§SeeAppendix Xifor further details)

2.6 Medical School Faculty Rank Progression

Ly

F LILJXE A Ol yiQa

LINEIANB&AAZ2Y

identified individuals within unfunded and funded cohorts from each activity that reported more than one
appointment in the AAMC Faculty Roster database, which includes information oryfatlWS medical schools.
Overall, 30percent(478/1,584) of the matched cohorts were identified in the AAMC Faculty Roster as holding at
least two distinctsuccessiveappointments at a participating medical school; of those,pé8cent held MDs, 22

percent held MD/PhDs, ®ercentheld PhDs, and percentheld other combinations of dual degrees.
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As shown infable 16, we found no significant differences between funded and unfunded cohorts in the average
time for promotion to a position of higher faculsank for any of the three K mechanisms evaluated. The
percentage of applicants that appeared in the AAMC Faculty Roster may have been too low to identify any
significant differences between the two cohorts; for KO1 and K23 applicants, in particularmtepdriod for
follow-up may also have been too short.

Tablel6. Applicant faculty progression outcomes
Average Years td

Awarded Next Position
o0 7
o8 N (- 14 7
R -

'Ko1: 41 Applicants out of 268 in the KO1 Bubble Cohort had position history data in AAMCCER)
2K08: 336 Applicants out of 936 in the KO8 Bubble Cohort had position history data in(3&ph@cent
%23:101 Applicants out of 380 in the K23 Bubble Cohort had position history data in (2Xé&rcen)
Source:AAMC Faculty Roster File

2.7 Does Participation in Mentored K Programs Delay the Start of Independent
Research Caree?

Because mentored K awards are targeted to individuals near the start of their independent careers, some
observers have raised the question of whether the receipt of a K award might divert or unduly delay the careers of
awardees. To explore that question more detail, we compared the length of time between the initial K
application and subsequent RO1 and other RPG applications and awards for our two matched cohorts of
applicants.

The average times to RO1 and other RPG {R0OMh) applications and awardseashown inTables17 and 18,
below® There were no substantial differences in time to RO1 application or award between the funded and
unfunded applicants for KO8 and K&®&ards; however, unsuccessful KO1 applicants who went on to apply for RO1
awards didso a year earlier than KO1 awardees. This difference between the KO1 and other career development
award applicants is almost certainly related to the high concentration of PhDs in the KO1 pool, who are likely to be
more prepared; and perhaps have greatércentiveg to apply for an RO1 withodturther career development

“Timeto RORPGA & YSI adzZNBR FTNRBY (KS NBa e thdd Kafblad this SFUlyNd G Y |
their first RO1 application/award.
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Tablel7. Average time to RO&pplicationfor K applicant cohorts
Average Years tc

Activity/ Frst RO1 Average Years tc Average Age a
Award Status Application First RO1 Award First RO1 Award
K01 Funded (n=134) 4.2 4.9*% 41.8*%
K01 Unfunded (n=134) 3.1 3.9* 39.6*
K08 Funded (n=468) 4.9 6.0 41.5
K08 Unfunded (n=468) 4.6 6.2 42.7
K23 Funded (n=190) 4.4 4.4 40.9
K23 Unfunded (n=190) 4.2 4.0 40.1

Boldfont is used to highlight differences that are significant at p<0.05.
*Sample size is togmall to perform significance tests.

Note: & C ARREAdplicatio | Y R & CAINSERIE WNBWF S NJ (i 2 andialv8d aftek tN&last Klapdichtian®vithinA 2 v
this study.
SourcelIMPAC I

As for applications for other RPGxble 18), unfunded apficants forthe KO1, KO8, and K28vards all apply for
awards other than RO&wards significantly sooner than the K awardees. This might be due in part to unfunded K
applicants seeking support through small (R03) or exploratory (R21) grant programsrahwatepfunds for
preliminary studies and data collection.

Table18. Average time to RPG (ndR01)applicationfor K applicant cohorts
Average Years tc

Activity and Hrst RPG Average Years tc Average Age a

Award Status Application First RPG\ward First RPG Award
K01 Funded (n=134) 3.9 4.4* 40.6*
K01 Unfunded (n=134) 3.3 3.3 40.2*
K08 Funded (n=468) 5.2 5.9 41.4
K08 Unfunded (n=468) 4.3 4.9 41.5
K23 Funded (n=190) 4.2 4.0* 40.9*
K23 Unfunded (n=190) 3.3 3.8* 39.5*

Boldfont is used to highlight differences that are significant at p<0.05.

*Sample size is too small to perform significance tests.

Notes: & C ARR@Afiplicatiort | Y R  a!CA INBder tovthelirst applicatiorandaward after the last K application within
this study. In this table RPG refers to all RPGs extlepR01

SourceiMPAC I

The somewhat shorter times to RPG application and award for KO1 and K23 awendgeared tothe KO8 cohort
may reflect the effect of recent NIH policies to encourage applications from reaihed investigators. To
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facilitate the transition of all mentored career award recipients to independent NIH research support, NIH
modified its policies edy in FY2004, permitting K awardees to draw concurrent support from research atfards.

In a related policy change implemented in early FY2009, NIH began to encourage early transition to research
independence by identifying applications from eastpge nvestigators (new investigatonsithin ten years of
completing their terminal research degree or completing their medical residency) and considering the career stage
of the applicant both in the course of review and at the time of awArdrhe timing of these policy changes,
however, came too late to benefit KO8 awardees in the 1988dmay accounfor longer times to application and

award for RO1 and other RR@ards among the KO8ohortas a whole

2.8 Does Participation in K Progran@enerally Increase R01 & RPG Success Rates?

To gain a better understanding of the effect of the career development experience on subsequent RO1 grant
success, we also compared the RO1 success ratedNltdr applicantswho never sought mentored career
devebpment awards with those of KO1, K08, and K23 awardEaisl€ 19). Forease of analysjsve examinechew

(Type 2 RO1 grant applications from FY1996Y009 (378,609 grant applicationahd calculated a cumulative
success rateOverall, he cumulative RO%uccess rate (total awarded grants/total grant applications) during this
time period was 18.percent We found that applications from researchers who held a prior KO1, K08, or K23
award had a significantly higher success rate (p<0.01) than those fromidunals with no prior career
development support Because K awardees are more likely to be in the early stages of their careers, we also
compared their success rates new investigatory who had not had the benefit of a career development award
and foundeven greater difference$€0.01)

Table19. NIHwide new RO1succesgatesof mentored Kawardees andther investigatordFY199G FY200)
RO1Applications RO1Applications RO1Applications

from from Investigators from New
TotalRO1 K01, KO8 and K2: with No Prior K Investigatorswith
Applications Awardeeg Applications’
Applications 378,609 15,950 300,397 130,104
Awards 70,943 3,129 54,874 20,560
Success Rate 18.7% 19.6% 18.3% 15.8%

!includes newType 3 RO1 applications received between FY 19852009
YIncludes all irstudy K awardees, not restricted to the Bubble Cohorts
®Includes PlIs with no prior K application of any kind

“All differences were found to be significank(01)

SourceiMPAC I

% National Institutes of HealthMentored Career Development Awards: Change in NIH Policy Concerning
Concurrent Support from Career Development Award and a Research Gras@[M@-D07]. Rdeased November
14, 2003. http://grants.nih.gov/grants/guide/noticefiles/not-0d-04-007.html(Accessed December 29, 2010).

% National Institutes of HealthEncouraging Earljransition to Research Independence: Modifying the NIH New
Investigator Policy to Identify Early Stage Investigators {NOT8-121]. Released September 26, 2008.
http://grants.nih.gov/grants/quide/noticdiles/not-0d-08-121.html(Accessed December 29, 2010).

Y6bSe LYy@SadGAIlLG2NEE RSTAYAGA2Y 6l & dzASR FNRY
http://grants.nih.gov/grants/new_investigators/indetltm (Accessed June 15, 2010). Researchers with prior
grants of the following types were still considered New Investigators: R00, R03, R13, R15, R21, R25, R90, RL5, R34,
R36, R41, R43, R55, R56, SC2, SC3, X01, F awards, K awards, L30, L32, L4(B2,584,6035, T90, D43, G07,
GO08, G11, G13, G20, S10, S15, S21, S22.
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Using the same approach, we also compared the cumulative RPG success rates for various groups, and again,
applications from those with prior KO1, KO8, or K23 support were successful at significantly higher rates than those
from investigators with no previous K support, and especially those from new investigasinig20).

Table20. NIHwide new RPG success rates of mentored K awardees and other investigators (FYY1208)
RPGApplications RPGApplications

from RPGApplications from
TotalRPG KO1, KO8 and K2:  from Investigators ~ New Investigators

Applications' Awardeeg with No Prior B with no Prior K

Applications 577,785 24,648 466,962 242,609
Awards 115,521 5,304 91,248 42,652
Success Rate 20.0% 21.5% 19.5% 17.6%

Yincludes newType ) RPG applications received between FY 19902009
Includes all irstudy K awardees, not restricted to the Bubble Cohorts
®Includes Pls with no prior K applicationamiy kind

“All differences were found to be significant (p<0.01)

SourcelIMPAC Il

2.9 Does Participation in K Programs Increase the Duration of Research Careers?

We used twoproxy measures to evaluate the impact of a career development award on the lengthemfipient2
subsequent research careethe percentage of subsequent years in which the applicants received any NIH
research funding, and the application and success rétessubsequent RPG®enewal funding To allow an
adequate time period for follow up, our analysis was limited to the subset of KO8 applicants in the study group
who applied for the K award between FY19%02000.K applicants we only included if their lagt applicatiorin

the study(or continuation of that application) was completed prior to FY2001.

For each applicant, we examined all grants received between FY¥ZE®009, and determined the percageof
funded years during this nirgear period following their participation in the K prografi.As shown inTable21,

K08 recipients had a higher percentage of years with NIH support following their K awardsyittodmy NIH
funding and with RPGfunding compared to unfunded KO8 applican(s<0.05) K awardees most frequently
secured ROtunding(42.5percentof subsequent grantggnd support from General Clinical Research Center (M01)
subprojects (18.percent).*

®§t S NYe&rgviith any NIH Funding A & O f OdzAf SR & (GKS ydzYyo §rakdwided BySreNB 6 A G K |
years for the FY2001FY2009 period studied her& gplicants were only included if thdastin-studyK applicatior(or

continuation of that applicatiomjvas completed prior to FY2001.

®The topfive sources of subsequent funding for KO8 applicants included in the BY F¥2000 study group were RO1 .G%2),

MO1 (18.96),R21 (5.4%), P01 (4&and P50 (3.3%)
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Table21. Percent RPG andrerallfundedyearsfor KO8 applicants
Percent Years with Percent Years with

Cohort
Any NIH Funding, NIH RPG Funding,
FY1990 FY2000
( ) FY200k FY209 FY200k FY209
Funded KOgn=168) 34.9% 25.9%
Unfunded K0&n=248) 15.1% 11.0%

SourcelIMPAC II

Successfutontinuation of a research project beyond the initial grant pefi®e@ major milestonén maintaining a

research careerand provides tangible recognito@ ¥ 'y Ay @SadA3dlr d2Nna | 002YLX A&k
success.Therefore higher application anduccess rates faenewal (Type 2) grar@pplicationsserve as additional

indicators of accomplished and lonlgstingresearch careex InFigure25, we present application anduccess

rates forrenewal Type 2 grant applications for funded and unfunded K08 applicants. KO8 recipients have higher

Type 2 application rates than their counterparts during a similar time period (p<€rticularly for ROBwards

¢ as well as higher rate of achieving at least orenewal Type 3 award (p<0.05).

M
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Type 2 RO1 Type 2 RO1 Type 2 RPG (non-R01) Type 2 RPG (non-R01)

Figure25. Subsequentenewal Type 3 grant application and success rates (KOY8990- FY2000 cohort)
SourcelIMPAC I
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Summary of Findings
Selected Participant Outcomes

Overall, mentored career awards appeared to retain participating investigators in research career
and contribute to their subsequent research success:
o K awardees were significantly more likely to have subsequent research publications than

comparable unfadedapplicants
K awardees were more likely thanmparable unfunde@pplicants to apply for
subsequent NIH research awards
Among those who could be followed for at least a decade, K awardees had a higher
percentage of years with subsequent NIH suppod avere more likely to apply for and
receive at least one competitive renewal of an RO1 grant than comparable unfunded
applicants.
Collectively, esearchers who had held a prior KO1, K08, or K23 award had a significantly
higher RO1 award success rate ththe pool ofindividuals with no prior career
development support.

Among various types of K awardees, there were differences in the impact of career development
support:
o0 KO8 and K23 recipients applied for and received R01 awdtdis the same time pead

as their comparable unfunded counterpartsut KO1 awardees were likely to apply for
RO1 awards later thathe comparison group of unfunded applicants.
K08 and K23 awarde&sd significantly higher rates of receiving subsequent NIH
researchawardsthan a matched group ofinfunded applicants, but there were no
significant differences between K01 awardees anduoosssful applicants
Male K01 and K2Z&wardeesvere more likely tapply for and receive subsequent RO1
and RPG@wardsthan their female counterarts. Among KO8 awardeew/ho were
followed for longer periods of time, there were no differences between men and women
in subsequent applicants or awards.
K awardsappeared tchave the greatest impact on the subsequent NIH research
involvement of MDrecipients, followed by MIPhD recipients, and then PhD recipients.
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PART Ill: SUMMARY AND POLICY IMPLICATIONS

3.1 Mentored K Evaluation Conclusions

In general, we found thab L 1| Qa LINiRd&idlikl Ynentred career developmemwards isreachingits
intended audience of early career doctorates antproving their potentialto launch and sustain independent
research careex Using matched cohorts of funded and unfunded program applicants, we were able to isolate the
impact of program paitipation, and determined that:

1 Receipt of an individual mentored career development award had a measurable and significant impact on
program participants, as seen in their publication records and subsequent applications for and receipt of
NIHgrants.

1  With the exception of KOlecipients, who are primarily PlsDparticipation inamentored career
development program did not delay the start of an independent career

1 ollectively, researchers who participated in these programs had a significantly HRflfesuccess rate
than those with no prior career development support

1 For those participants who could be followed for a sufficiently long period of time, participation in the
mentored K program resulted in moseibsequentNIHresearch support and mofdiHresearchproject
renewals

This evaluation alsdetected a number of potentially importantifferences in participation in caee development
programs and ithe ensuing benefits

1 The number of pplications from Black$lispanicsand NativeAmericansvassomewhat lower than
might be expead from their representation among graduates aSunedicalschoolsandbiomedical
and behavioral Phprograms

1 KO1 awardees took a year longer to apply for an RO1 tleamparableunfunded applicantsbut there was
no such difference between K08 and K23 recipientsthaccomparison group of applicanfisr those
awards

1 WhenKawardees were followed for ten years or less, mabevardees applied for and received
subsequent NIH grants at highetesthan their female counterparts. Among the cohoftk awardees
evaluated formore than10 yearshowever,there were no differences in the subsequent research
outcomes of male and female K awardees.

3.2 Policy Implications

Though its mission has remained the saqrte foster the development of biomedical scientists at crucial points in
their careersg the NIH career development program today is far different than when it started more than fifty
years ago. To respond to chaging needs of the workforce,ome types of awards have been modified or
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eliminated and others have been addedrurthermore,over the time period covered by this evaluation, there
were a number of additional changes that affected the mentored career dpuedat programs and pools of
participants under assessmenin addition, and not insignificantlyaculty hiring fortenure-track positionsin both
clinical and basic science departments has not increased significantly over the time of this study, mpyeaenti
challenge to individuals launching independent research careers and seeking NIH grant support.

The first major changto the career development progracuring the time period covered by our evaluatiams
the launch of the K23 award in 1999. Afitx introduction, MDapplicans interested in patienbriented and
clinical research were directed to the KpBogram and the pool of applicants for the KG8vard became
increasingly focused on laboratebased research.

Anotherdevelopmentduring this period was themall, butgraduallyincreasing number of NIKC$supporting new

investigatorsg primarily PhDrecipiens¢ i K N2 dz3 K OF NESNJ RS @St 2 LIY Shéiitrodudiion y a A G A 2
of this new modéof career development in 1998as intended tgorovide postdoctoral researchara more direct

route to faculty positionsand the funding to help establigheir own independent research programs.

In late 2003, NIHalsomaodified its funding policies teasethe transition of K awardeeto independent research

support by allowing mentored career development recipients to draw salary support from a research grant or

other qualifying award if they were successful in obtaining funding in the final two years of career development
37

support:

These trends posed challenges for evaluation, and undoubtedly affected our findings. The K08 applicants and
awardees fronFYL990- FY1999 had somewhat different characteristics than those fie¥d000- FY2005. At the

same time, the increasing focus anil N> YA A GA2Y € | g1 NRa F2NJ t K548 Ay (GKS SI NI
investigators who otherwise might have pursued K@tards. Finally, though adopted late in thiene period

covered by our evaluation, it appears ththe NIH policy for conawent supportof K awardeesnay haveplayed a

role in reducing the timéo subsequentndependent research support.

Moreover, changes ithe NIH career development program and policies for new investigators are continuing. In
FY2006, NIH introduced botthe K99/R00 Pathway to Independentansition award and the Clinical and
Translational Science Award (CTSA) program of institutional career development émacgsthen, pplications

for individual K01, K08, and K23 awartds/e all declined Perhapscontributing to this declineNIH hasalso
provided incentives to encourage new investigators to se@kresearchgrant support within ten years of their
degrees®

As NIH career development programs continue to evothe, findings of this evaluation raise number of
questions for further consideration and dission by NIH and its partners:

1 What is the best form of career development for Pnezipients who have had substantial research
training and career developmerin the course of earning their research doctoral degreéafhen

3" National Institutes of HealthMentored Career Development Awards: Change in NIH Policy Concerning
Concurrent Support from Career Development Award and a Research Gras@[M3D07]. ReleasedNovember

14, 2003. http://grants.nih.gov/grants/quide/noticefiles/not-0d-04-007.html(Accessed December 29, 2010).

38 National Institutes of HealthEncouragig Early Transition to Research Independence: Modifying the NIH New
Investigator Policy to Identify Early Stage Investigators {NOT8-121].Released September 26, 2008.
http://grants.nih.gov/grants/quide/noticeiles/not-0d-08-121.html(Accessed December 29, 2010).
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considered irconjunction withthe positiveoutcomesreported for the earliest career transition
awardees” the finding that PhBecipientsdo not benefit fromtraditional mentored K awasiasmuch
asclinician researchersuggessthat NIHshouldconsider whether transition awardsay be a more
optimalmodel ofcareer developmensupportfor PhDholders.

1 What are the best ways tattract under-represented minority researchers to biomesil research
careers?Applications to K pragms from Blaks, Hispanics, and Native Antems were somewhat lower
than might be expected from their representation among graduates.gfridedical and biomedical and
behavioral doctorate programs, suggesting that a closer look at the mentored K programs, particularly
those targeted at improving diversity in the research workfoisenerited.

1 Is NIH doing all it can to ensure the succefsvomen investigators?Though it is encouraging to find
that there are no differences in the logrm researchsuccess of male and female KO8 awardées,
differences between the shoterm outcomes of maland female K01 and K23 awardeseiggest a need
for further discussion about how to optimize the career development of female investigators

1 Should NIH be moreeceptive tomid-career investigatorgurning to patient-oriented researclafter
developing their clinical expertiseTheidentification of acohort of R3 applicantsmore thanfifteen
years from degredighlights the differences between thgpicalcareer paths of clinical and research
doctorateg YR NI} AaSa ljdzSadAaz2ya |o62dz2i 6KSGKSNI bLI Qa (NI
career cevelopment ofindividuals early in their careersay be inadvertently narrowing the pool of
potential patientoriented investigators

¥a9@l fdzt A2y 2F GKS YHH tNRIANFYY YS& CAYRAY3Iaé¢ bLI ¢NI
2007.
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Appendixl: Data Selection Methods

A.1.1 Determination of Application Pool
A.l1l.1.a.Demographics analysis

Theuniverse of IMPAC Il application records for purposes of the demographic analysis is defined as those meeting
the following criteria:

Activity

Code From To Institutes and Centerd MPAC labbreviation$
K01 FY2000 FY2005 TW,AA AR,EB,DA,DK,ES,MH

K08 FYL990 FY005 Al NIHICS

K23 FY2000 FY005  AllNIH IC3

Note: Only Type Bpplications were considered.

For each IConly one application per person and activity code was included in a given fiscal year. If multiple
applications were submitted by an individual to an IC within a given FY, only one for each IC infiaagivgear

was included. The selection of whiapplicationto include was based on the followirgyotocol that liststie-
breakingrulesin decreasing precedence:

Include the awarded applicatio‘ﬁ

Incluce the application with the highestuffix code (Al, A2, etc.)

Include the application with thiatest council meeting date.

Include the application with the latest status date.

Include the application with the most recent received date.

Include the application with thhighest and therefore most recehistoricalgrant number in IMPACII

o0k wbdpRE

An application was considereawarded if its application status codwasS A G KSNJ WnoQ 6! ¢ NR ¢ SNY
(Awarded). All other status codesre considerednot awardede

For those activities for which all NIH ICs were to be included, determinatfoeligible ICs was made by
SEFYAYLGAZ2Y 2F (KS at | {apdiddtBnswithREHSE Off ACBde Raterrespofiding toli K2 & S
anNIH IC (ICD_DHHS_Code = 1) were included.

A.1.1.b.Outcomes Analysis

Whereas the pool of applications for demoghags was deliberately selected in a manner that would allow for
multiple applications (to different ICs or in different fiscal years) to be included for an individual, a slightly different
set of rules was used to determine the pool of applications swatétn outcome analysis. For outcome analysis,

we identified those individuals and applications (as a subset of those in the demographics population) across all K
activity codes who received aatvard of some type, regardless of fiscal year. If the éivearded application fell

9 Although therewere no restrictiors, (a) some ICs did not have K08 Type 1 applications: HG, LM, MDardV
(b) somelCs do nopatrticipate inany Kprograms CL, CT, OD

*1|Cs that did not have Type 1 K@Bards: TW

*2\When there was more than one awarded application, the other lisithreakerswere used.
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within one of the three selected K activity codes and the fiscal year fell within the range for that activity code, it
was included.

Finally we identified those individuals who never received a K award of any type. If thibgielirals hadmultiple
applications within the selected periods and activity codes, the most recent application with-auligoriority
score was included.

A.1.2.Methods Used for Determination of Demographics

A.1.2.a Identification of IMPAC Il PersoRelevant Records
As a first step taletermine the demographidistribution of applicantswe sought to uncover instances of multiple

IMPAC Il profile records for a given applicasd that we couldnake use of all available information concerning

sex racéethnicity, degrees, and prior NIH suppdthat may not all have beecontained within a single profile)

To accomplish this, applicantgere mapped toindividualsRS FAY SR Ay GKS 5A402G8INE [ 23A (
individuals either corresporati directly to a single IMPAICprofile, orwere mapped to several duplicate profilé$

with the duplication detected by a complex algorithm

A.1.2.h Prior NIH Support
Toidentify prior NIH supporfor eachapplicant wequeried IMPAC Il for records thatet the following criteria:

1. The Application PPNE FAE S L5 2NJ t SNER2Y ¢UED2d DONEIYSWAIET KNISIOBNRY (
(principal investigatd® 2 N dcdapdatipalinvestigatorjole type matched the K applicatioacords.

2. Theapplicationwas not related to the K applicatipand
3. Theapplicationwas from an earliefiscal yeathan the K applicationand
4. Theapplicationg & | 6 NRSR ORSTAYSR QpopRERil atkh YOHREP2TF Wnp

We also retrieved the SubProject_ID, if anyhédp determine whether the applicant might have been listed as the
PI for a subproject within a program rather than as the PI for the overall program.

For traineeshipsto determine whether support was provided at the pdec or postdoc levelwe retrieved and
saved the Stipend Degree_Levebde. Because traineeships were often reported on pageather than
electronically)oy the recipient institutionin the decades preceding the study grotipere is the possibility that an
individualwithin the study was predoc or postdoc trainee but this informationwasnot recorded within IMPAC
Il. Any error in priortraineeshipsupport istherefore an underestimationthere is no evidence to suggest that this
underestimationwould affecta paticulargroup of applicants differentlhan any other group

All information on prior NIH support was recorded in evaluation databaser each individual.

* As of April 2010there were9,374individuals in the studyl 72individualswere linked to 352 IMPAIC profiles
by the People DB collapse algorithavérage = (2 profiles/Individuatpax = 4).
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A.1.2.c Birth Date, Rackthnicity, and Sex A

Toderivek y alLat !/ LL¢ &&hhicitg, Andsedatiifukes B leactSiadivilNiav@ Setrieved all the
IMPAC Il profile and project person recomasd recordedthe most frequent nomull values for eacln the K
evaluation databaseusing the follaving additional specifications

1 Birth dates were ignored they wereoutside of the rangelanuary 11920 toDecember 311992. For
sex. (GKS Y2aid 7T NX¥maeRyWd (e@bdd)foiz8actinBividual was selected.
1 For racéethnicity, the Rae_Type_Code was matched to the IMPAC Il Racial_Ethnic_Types_MV view. The
value observed most frequently for each individual within the Race_Type_Acronym /
9 KYAOR G e ¢ gHidPapity 2(RefiveAiericd)(ARian) Q ! (A3ian) Q .(Black) Q 2 (White),
Q a(Qther)wasrecorded as the radethnicity for each individual.

We then matched each applicant to records from AAMC and DRF using the AAMC_WSM_MATCHED and
DRF_MATCH tables (providedtbhy Data Quality Brancbf the Division of Informatin Services, Office &fesearch
Information Systems in the NIBffice of Extramural Reseal¢lusingIMPAC Il Person_ID indicators. An attempt

was made to match every known IMPAC Il person record for an individual to the other sources. From the matched
records, we derived a set of attributes for each individual that recordedettugcity, sex and birth date.

The following mapping was used to convert values in the DRF and AAMC files to the IMPAC Il values for

racefethnicity.

Data SourceField Valugs) Corresponding IMPAC Il Value
DRERace 1 Native American
DRFRace 2,3, 4 Asian
DRFRace 5 Black
DRERace 4 Asian
DRFRace 5 Black
DRFERace 6,7,8,9 Hispanic
DRFRace 10 White
DRFERace 11,12 Other

AAMC Race_Hisp_DMV _Cubar_1, MexicaAmericgn, Multiple_ Hispanic
Hispanic, Other Hispanic, Puerto Rican

A set of rules was applied to each applicant to derive values for birth dexeraceethnicity, and degree(s). For
birth date, the following rules were used in descendander:

1. Use AMC birth date if available.

2. Use IMPAC Il birth date if available.

3. Use DRF birth date if available, using first day of month.
Forsex these rules were applied ttescending order

1. Use IMPAC $exif available.

2. Use DREBEexif available.
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3. Use AAMGexif available.

For racéethnicity, the rules were applied idescendingrder:

1. Use IMPAC Il rafethnicity if available.

2. Use DRF ragethnicity if available.

3. Use AAMC radethnicity if available.

A.1.2.d Degree

Degree information (type of degregear earned and terminal degree yepwas obtained from IMPAIT, AAMC,
and DRF. The possible degree types were classified into the following main categories:

Degree Category,
(Code)

Description

Specific Degrees

M (MD) A medical degreef the BAOBCHBDSCCHBDO,MBBCMBBCHMBBCHBMBBS,
listed type MBCHBMD, MDCM
P (PhD) A doctoral degreef the DMEDS@MNSDNSCDPHDPHILDRPHDRSM)SCEDDPHD,
listed type SCD
MD/PhD Has both a MD-category Examplecombinations:
and Phicategorydegree
(and possibly others) T MD and PhD and MS/BS
1 CHB and DPHIL
D (Dual) Has either an MEzategory | Example combinations:
degree or a Phiategory
degree (but not both) and 1 MD and Pharmb
at least one degree from f DNSandJD
the Other category that is
YN]SR Fa |
vdz £ X FASNE
O (Other) A degree that is not an MD| BH,DC ,DCLINFDCLINPS®DOTPDSPH,DMD,DNSCCNM,
categoryor PhD-category DOTHPPHARMDPM,DSNDVM,FAAN,JD,JD1| LDMMED,
type or Note type, often in | ND,OD, OTHPHARPHARMDPHM,PHMD PSYDRN,VDOT,
a specialized area VMD
N (Note) Undergraduate or Masters | 115 Degree types- examples include BPHARMABSBSC,
level degree or technical FRCSGNPHS LCSWMS,MBA,CM,SLPSM, THM(full list in
(Excludedl

degree

Appendix )

* As of April 2010all Otherdegeetypes were Dual Qualifieexceptfor FAAN, OTH, and RN.
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